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Ill

FAMILIES OF SPERMATOPIIYTES IN
THE FLORA OF PANAMA

Each family of the Flora of Panaina hy Rohert E. Woodson, Jr. and Rohert W.
Schery and Collahorators will he numhered as indicated below. This will make it

possible to publish the manuscripts as soon as they are completed and edited.

Families which have appeared in the Flora are printed in italics.

1. Cycadaceae

2. Taxaceae

3. Typhaceae
4. Alismaccae

5. Butoniaceac

6. Triuridaccae

7. Graniincac

8. Cyperaceae

9. Palmaceae
10. Cyclanlhaccac

11. Araceae

12. Leninaceae

13. Mayacaceae
14. Xyridaceae

15. Eriocaulaccae

16. Rapatcaceae

17. Bromeliaccae

18. Coinmelinaceae

19. Pontcderiaccae

20. Juncaceae

21. Liliaceae

22. Smilacaceac

23. Haemodoraccae
4. Amaryllidaccac

25. Velloziaccae

26. Dioscoreaceae

27. Iridaceae

28. Burmannidceae
29. Musr/ccae

30. Zingibcraceae

31. Cannaceae
32. Maranfaccae
33. Orchidaccae

34. Pipcraceae

35. Chloranthaceae

36. Lacisicmaccae

37. Salicaccae

38. Myricdccae

o

'^9.^ Juglandaccae

40. Corylaceae

41. Fagaccae

42. Ulmaceae
43. Moraccae
44. Urticaceae

45. Proteaceae

46. Loranthaceae

47. Opiliaceae

48. Olacaceae

49. Balanophoraceae
50. Aristolochiaceae

51. Polygonaceae

52. Chcnopodiaceae
53. Amaranthaceae
54. Nyctaginaceae
55. Batidaceae

56. Phylolaccaceae

57. Aizoaccae

58. Portulacaceae

59. Canjophyllaceae
60. Nymphaeaceae
61. Ccratophyllaceae

62. Ranunculaceae
63. Bcrheridaceae

64. Menispcrmaceae
fi^. Magnoliaceae
66. Wintcraceae
67. Annonaceae
68. Myristicaceae

69. Monimiaceae
70. Lauraceae
71. Hcrnandiaceae
72. Papaveraceae
73. Capparidaceae
74. Crucifcrae

75. Rcscdaceae
76. Moringaceae
77. Crassulaceae

78. Podostemonaceae
79. Saxifragaceae

80. Cnnoniaceae
81. Rosaceae

82. Connaraceac
83. Leguminosae in part
84. Oxalidaceae

85. Geraniaceae
86. Tropaeolaceae
87. Erythrox-ylaceae

88. Zygophyllaceae
89. Rutaceae
90. Simaroubaceac



IV

91. Burseraccac

92. Mcliaccae

93. Malpigliiaceae

94. Trigoniaccae

95. VoL'hysiaccae

96. Pol)'galaccae

97. Euphorbiaccac

98. Callitrichaccac

99. Buxaceae

100. Coriariaccae

101. Anacardiaceae

102. Aquifoliaccae

103. Colastraccae

iU4. Ilippocratcaccac

1U5. Stapliylcaccae

I0(). Icacinaceae

107. Hippocastanaceac

108. Sapindaccae

109. Sabiaccac

110. Balsaminaccae

HI. Rhamnaccac
112. Vitaceae

113. Elaeocarpaceao

1 14. Tiliaccae

115. Malvaceae

116. Boinhacaccae

117. Stcrculiaccae

118. Dillcniaccae

119. Ochnaceae

120. Caryocaraccac

121. Marcgraviaccae

122. Tbcaccae

123. Guttiforae

124. Cistaccac

125. Bixaccac

126. Cochlospermaccac

127. Violaccae

128. Flacourtiaccac

129. 'rurncraccae

Passifloraccae

Caricaccae

130.

131.

132. Loasaccae

W). Bcgoniaccae

134. Cactaceae

135. Thymclacaccae
136. lAjthraccae

137. Lrcylhidaccae

138. Rhizophoraccae

139. Conibrctaccae

140. Myrtaccae

141. Mclastomalaccae

142. Onagrucvae

143. Hahragidaccae

144. Araliaccac

14v5. Umbellijcrae

[4(). Coniaccae

147. Clcthraceac

148. Pyrolacoao

149. Ericaceae

150. Myrsinaccae

151. Thcoplirastaceae

152. Primulaceac

153. Plumbaginaceao

154. Saixjtaccac

K55. Ebcnaccae

156. Styracacoac

157. Symplocacoao

158. Oloaceae

159. Loganiaccac

160. Contianaccae

161. MenvaMlbacoao

162. Apocynaceae

163. Asclepiadaccae

164. Convolvulaccae

165. Polcmoniaceae

166. Mydropbyllaceac

167. Boragiiiaceae

168. Vorbcnaccae

169. Labiatae

170. Solanaccae

171. Scrophulariaccce

172. Bignoniaccao

173. Pcdaliaccac

174. Orobancbaccac

175. Gcsnoriacoae

176. Lcntibulariaceae

177. Acantliaceae

178. Plantaginacoae

179. Rubiaceae

180. Caprifoliaccae

181. Valcrianaccae

182. Cucurbitaccae

183. Campanulaccao
184. Compositac
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FLORA OF PANAMA^

Part VI

Family 114. TILIACEAE^

By ANDRK ROBYNS^

Trees or shrubs, inrrequently herbs, mucilaginous, generally with stellate hairs,

sometimes with simple hairs or lepidotc. Leaves alternate, rarely opposite, simple,

entire to more or less deeply lobed, generally stipulate, the stipules usually paired,

equal or not and often fugacious. Inflorescences axillary or terminal, rarely op-

positifolious, cymose or paniculate or flowers solitary, sometimes cauliflorous.

Floicers generally bracteolate, small or large, hermaphrodite, sometimes imperfect,

generally actinomorphous, sometimes calyculate; calyx usually valvate, seldom

imbricate, gamo- or polysepalous, the sepals (2-3-)4-5(-6-8), caducous, persis-

tent or accrescent; petals 4-5, sometimes scpaloid, rarely absent, contorted, im-

bricate or valvate, usually free, often glandular at the base; stamens inserted on
the receptacle or on a gonopliore, usually numerous, rarely 10 or less, sometimes

partially staminodial in the hermaphrodite flowers, staminodial or absent in the

pistillate ones, free or shortly connate at the base into a tube or into 5 or 10

phalanges; anthers usually 2-thecate, longitudinally dehiscent or apically porosc;

pollen generally 3-colporatc, with reticulate or tegillate sexinc; gynoecium with
(I-)2-5(-10) syncarpous carpels, infrequently with 5-6 apocarpous carpels; ovary

usually superior, rarely subinferior to inferior, sessile on the receptacle or on the

gonophore, sometimes borne on a gynophore, (l-)2- to many-celled (cells some-

times divided by false partitions), with (l-)2-many ovules in each cell and gener-

ally with axile plaeentatiun, infrequently with parietal placentation; ovules

1. Ihe Flora of Panama by Robert E. Woodson, Jr. and Robert W. Schery and
Collaborators should be cited as: Ann. Missouri Bot. Card., with volume number, pagination
and date of the Annals.

2. Assisted by National Science Foundation Grants No. G-7144 (Princiioal Investigator,
R. E. Woodson, Jr.) & CB-170 (Principal Investigator, H. C. Cutler).

3. I wish to express my sincere thanks and appreciation to the directors and curators of
the_ following herbaria for the loan of material and facilities for study: Arnold Arboretum,
Chicago Natural History Museum, Gray Herbarium, New York Botanical Garden and United
States National Herbarium.

Published November 30, 1964.
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anatropous; style usuallx' simple; stigma entire or more or less 2- to lO-clivided.

Fruit baccate, drupaceous or capsular, smooth or spinose, sometimes alate, variously

dehiscent or indehiscent, rarely divided into cocci; reeds 1-many, the testa some-

times alate, pilose or arillate; albumen abundant oi' scanty; embryo straight or

slightly curved; cotyledons foliaceous, seldom carnose.

A famil)' of about 50 genera chiefly of tropical distribution, but with some

extensions into the temperate regions; nine genera are represented in Panama,

while two others occur in Central America, nnmely: Carpodiptcra Griscb. and

Christiana DC. The bast of many species yields a good fibre, as for example the

hemp or jute produced by some species of Corchorus.

a. Stipules equal, not peltate; perianth and androccium hypoginoiis; sepals with-

out appendages or with a small apical aj^pendage only; ovary superior.

b. Fruit unarmed.

c. Petals glandular-thickened within at the base.

d. Petals longer or somewhat shorter than the seppls; capsules.

e. Flowers hermaphrodite, calyculate; petals longer than llie

sepals; gonophore absent; capsules ligneous, imperfectly

loculicidally v'^-valvate; seeds broadly winged I. Lukhka

ee. Flowers imperfect, without calycle; petals somewhat shorter

than the sc[)als; gonophore present; capsules coriacc<:")us,

comjircsscd contrary to the partition, loculicidally 2-val-

vate; seeds Icmg-ciliate along the margins 2. Trichosphrmu-m

dd. Petals about half th(^ length of the sepals; fruit composed of

3(-4) samaras; flowers hermaphrodite, calyculate 3. CIoL:rHAi.siA

cc. Petals eglandular; flowers hermaphrodite.

f. Capsules ehartaceous or coriaceous-chartaceous, elongate, silique-

like, loculicidally 2- or 3-valvate; seeds not arillate 4. Cokciiorus

ff. Capsules ligneous, more or less globose, loculicidally 5-valvate;

seeds arillate ^' Mortoniodindron

bb. Fruit armed with spines or bristles.

g. Flowers hermaphrodite; gonophc^re absent; anthers with a mem-
branous appendage at the top; capsules transversely elliptic, 1.5-4

cm. long and o.5-S cm. broad, densely bri.stly or spinose 6. ArKiBA

gg. Mowers hermaphrodite or pistillate; anthers without appendage; fruit

capsular, less than 2 cm. in diam.

h. Flowers 4-mcrous; gonopliorc eglandular; fruit laterally com-

pressed and with 2 rows of long plumose biislles along the

margins 7. I Ii-i.iocarpus

hh. Flowers 5-merous; gonophore when present glandular; fruit not

compressed, covered on all sides with spines topped by hyaline

spinules 8. TnuTMr-riA

aa. Stipules unequal, one filiform, the other large, peltate and foliaceous; perianth

and androccium subopiginous; sepals provided along the margins and at the

apex with long filiform appendages; ovary subinferior to inferior 9. Dicraspidia
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1. LUEHEA Willd.

LuEHEA Willd., Gesells. Naturf. Frcundc Berlin, Ncue Schr. 3: 410. 1801.

Alcgria Moc. & Sesse ex DC, Prodr. 1 : nl6. 1824.

Brotera Veil., Fi. Flum. 302. 1825, Fl. Fluni. Ic. 7:U63-164. 1835.

Trees or tall shrubs, the trunk sometimes buttressed, the pubescence of stellate

hairs. Leaves alternate, shortly petiolate, the stipules paired and mostly deciduous,

the blade usually serrate, 3- to 5-palminerved. Inflorescences axillary or terminal,

cymose or thyrsiform, sometimes flowers solitary. Flowers hermaphrodite, actino-

morphous, pedicellate, bractcolate, calyculate, the bractlets 9-17, sometimes more or

less long-connate at the base, mostly deciduous or rarely persistent; calyx valvatc,

the sepals 5, free or rarely shortly connate at the base, deciduous; petals 5, free,

imbricate, longer than the sepals, glandular-thickened within at the base; stamens

numerous, shortly 5- to 10-adelphous, the phalanges seldom united into a very

short staminal tube, tlie outer stamens staminodial; antliers 2-thecate, extrorse,

more or less medifixus, versatile or seldom erect, longitudinally delu'scent; ovary

superior, usually sessile, infrequently very short-stipitate, 5-celled, the cells many-
ovulate; style simple, thick, some\\hat enhirged near the apex; stigma capitate.

Capsules ligneous, imperfectly loculicidally 5-valvate; seeds numerous, small, the

testa crustaceous, expanded above into a large membranous w ing; albumen carnose;

embryo straight; cotyledons plane, foliaceous.

A neotropical genus of about 20 species; three species are found in Central

America and Panama.

1. L. CANDIDA

a. Flowers solitary, large, 4.7^5.3 cm. long; bractlets 10-17, more or less long-
connate at the base; capsule deeply 5-sulcate and prominently 5-angIed, 6-7 cm.
long

,

aa. Flowers in axillary or terminal panicles; bractlets 9, tree.

b. Flowers ca. 3.2 cm. long; capsule more or less 5-angled, 3-3.5 cm. long

2. L. SPKCIOSA

bli. Flowers ca. 1.3 cm, long; capsule deeply 5-sulcatc and prominently 5-

anglcd, 2-2.5 cm. long 3. L. Seemaxxji

I. LuEHEA CANDIDA (Mog. & Scssc cx DC.) Mart. & Zucc. in Mart., Nov. Gen. Sp.

PI. 1: 102. 1826; Johnston, Sargentia 8: 192. 1949.

Alcgria Candida Mog. & Scssc cx DC, Prodr. 1:517. 1824.

Luchca mcxicana Spach, Hist. Nat. Veg. 4: 42. 1835.

Liichca scahrijoUa Prcsl, Epimeliae Botanicae 212. 1849.

Luchca cndopogon Turcz., Bull. Soc. Imp. Nat. Moscou 31(1): 225. 1858.

Luchca nobilis Linden & Planchon, PI. Columb. 52. 1863.

Tree, small, or sometimes large shrub, 5-20 m. high, deciduous, the trunk attain-

ing 25-30 cm. in diam., the crown broad, the hranchlets ferruginous-arachnoid.

Leaves thick-petiolate, the petiole 0.6-1 cm. long, tomentellous, the stipules elliptic,

long-acuminate, up to 1.4-2 cm. long and villous-pubcrulous especially without, the

blade broadly elliptic, more or less rounded and sometimes somewhat cordate at

the base, acuminate at the apex, 8-22 cm. long and 6-16 cm. wide, the margins
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coarsely or finely serrate, green and sparsel}- scabrous above, grayish or wliitish and

more or less densely arachnoid beneath, 3-palniinerved, the nervation prominent

especially beneath. Flowers solitary (sometimes geminate?), large, 4,7-5.3 cm. long,

the pedicel terete, enlarged at the apex, 1-2 cm. long, tomcntellous; bractlets 10-17,

more or less long-connate at the base, narrowly oblong-lanceolate, dorsal-carinate,

long-acuminate, up to 3.3-4.5 cm. long and 0.5 cm. wide, fleshy, tomcntellous

without, densely sericeous within, persistent; sepals oblong-lanceolate, shortly con-

nate at the base, acute at the apex, up to 4.2-4.6 cm. long and 1.25 cm. wide,

lleshy, tomcntellous outside, glabrous inside except the sericeous base; petals spatu-

late-obovate, acuminate or acute, up to 4.7-5.3 cm. long and 2.5-3 cm. wide, white

or cream-colored, glabrous except the hirsute base; stamens shortly 5-adelphous,

the plialanges connate into a very short staminal tube, sericeous to hirsute on the

lower part; anthers oblong, ca. 2.5 mm. long; ovary shortly stipitate, the gynophorc

ca. 1 mm. long, ovoid, deeply 5-sulcate, ca. 0.5 cm. long and 0.55 cm. in diam.,

densely sericeous; style ca. 1.8 cm. long, tomentellous; stigma capitate, obscurely

5-lobulate. Capsule very ligneous, deeply v5-sulcate and prominently 5-angled,

rounded at the base, acute at the apex, fi-7 cm. long and ca. 3.5 cm. in diam.,

tomentellous when young to glabrate when mature; seeds more or less elliptic,

flattened, ca. G mm. long and 3 mm. wide, the wing 15 mm. long and 6 mm. wide.

Along the l^'acific slope from Mexico to Panama, northern Colombia and

Venezuela; mostlv on drv, tliin soils on woodv or brushy hillsides, sometimes along

stream beds.

cocle: between Aguadulce and Anton, ea. 15-50 m., Woor/son, Alien & Scibtrt 7203.

LOS SANTOS: Los Santns, Dwyrr 1185. Panama: San Jose Island, Erlanson 455, 463, Johnston

753.

2. LuEHEA SPECIOSA Willd., Gesells. Naturf. Freunde Berlin, Neue Schr. 3: 410,

t.5. 1801.

Luchca platijpctala A. Rich., Bot., PI. Vase, in Ramon do la Sagra, Hist. Phys. Pol. Nat.

Cuba 212. 1845, 1.23 1850(?).

Luchca fcrriig,inca Turcz., Bull. Soc. Imp. Nat. Moscou 31(1) -224. 1958.

Tree, medium-sized, sometimes shrub, 5-18(-20) m. higli, deciduous, the trunk

attaining 50 cm. in diam., the crown spreading, the branchlets ferruginous-puber-

ulous. Leaves thick-pctiolate, the petiole 1-1.2 cm. long, densely arachnoid, the

blade elliptic, sometimes narrowly elliptic, rounded to more or less cordate and

slightly asymmetric at the base, acuminate at the apex, 10-18 cm. long and 4.3-11

cm. wide, subcoriaceous, the margins coarsely serrate, green and sparsely scabrous

above, wdiitish or grayish and loosely arachnoid beneath, 3-palminerved, the

nervation prominent beneath. Inflorescences in axillary or terminal panicles.

Flowers ca. 3.2 cm. long, the pedicel terete, 1.5-3.5 cm. long, shortly tomentellous;

bractlets 9(-10), free, narrowly oblong-lanceolate, acute, 1.8-2 cm. long and

0.35-0.4 cm. wide, fleshy, shortly tomentellous on both sides, deciduous; sepals

free, oblong-lanceolate, acute, ca. 2.9 cm. long and 0.75-0.9 cm, wide, fleshy,

shortlv tomentellou*< without, glabrous witliin; petals obovate, rounded, 3.1-3.2 cm.
r
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long and 1.1-1.3 cm. widc^ glabrous except the inner villous base; stamens shortly

5-adelphous, hirsute on the lower part, the staminodes ca, 10 mm. long and connate

at the base; anthers ca. 1 mm. long; ovary sessile, oblong-ovoid, slightly v5-sulcate,

ca. 0.6 cm. long and 0.4 cm. in diam., densely sericeous; style ca. 1.5 cm. long,

more or less tomentellous on the lower part; stigma capitate. Capsule hard-ligneous,

oblong, more or less 5-angled, rounded at the base, obtuse at the apex, 3-3.5 cm.

long and 1.2-1.6 cm. in diam., tomentosc; seeds ellipsoid, flattened, ca. 4-5 mm.
long and 2-2.5 mm. in diam., the wing ca. 5 mm. long and 4 mm. wide.

Tropical Central America, Cuba, Colombia and Brazil; in open sunlight, on

edges of pastures, in dry or sometimes more or less moist thickets and forests.

CANAL zone: around Culcbra, alt. 50-150 m., Pittier 2141, 4811; Chiva-Chiva trail, Red
Tank to Pueblo Nuevo, Piper 5717; Balboa, Johanscn 4, Standlcij 25583, 26986; Balboa,

near the Baptist Church, Harvey 5025; Ancon Hill, JM. & M.T. Grcenman 5086; Hospital

Grounds at Ancon, 20-30 m., Pittier 2731; vicinity of Miraflores, P. & G. White 58;

drowned forest of Quebrada Bonita and along its branches, 70-80 m., Dodgc^ Steyermark &
Allen 17174; locality unknown, Harvey 5139. cocle: Penonomc and vicinity, R.S. Wit-

lia77is 209, 1153. colon: between France Field, Canal Zone and Catival, Siandley 30412.

hhurera: vicinity of Ocu, 100 m., Allen 4093. Panama: near Panama, Sargent 23; Rio

Tapia, Siandley 28080; along road between Panama and Chepo, Dodge, Hunter, Steyermark

is^ Allen 16642; Taboga Island, Bro. Celestlne 39, MacBride 2828; San Jose Island, John-

ston 1283.

3, LuEHEA Seemaxnii Triana & Planchon, Ann. Sci. Nat., Hot., ser. 4, 17: 348.

1862; Johnston, Sargentia 8: 193. 1949.—Fig. 1.

Tree, tall, commonly 15-30 m. high or even more, evergreen, the trunk attain-

ing 2 m. in diam., often strongly buttressed, the buttresses up to 2 m. in height,

the branchlets tomentosc. Leaves rather thick-petiolate, the petiole 0.8-1.3 cm.

long and ca. 0.2-0.3 cm. in diam., tomentellous, the blade oblong or oblong-el-

liptic, sometimes slightly oblong-obovate, rounded and asymmetric at the base,

acuminate at the apex, 7-40 cm. long and 3-15.5 cm. wide, subcoriaceous, the

margins irregularly and acutely serrate especially above the middle, green and

loosely arachnoid to glabresccnt above, brownish-arachnoid beneath, 3(-4)-pal-

minerved, the nervation prominent beneath. Inflorescences of axillary or terminal

thyrses. Flowers rather small, ca. 1.3 cm. long, the pedicel 0.9-1.2 cm. long and

shortly tomentellous; bractlets 9, free, narrowly elliptic, acute, ca. 7 mm. long and

1.25-2 mm. wide, fleshy, shortly tomentellous on both sides, deciduous; sepals

free, oblong-lanceolate, acute, ca. 11 mm. long and 3.5 mm. wide, fleshy, shortly

tomentellous without, glabrous within; petals spatulate, ca. 13 mm. long and 4.5

mm. wide, white or yellow, glabrous except the inner minutely hirsute base; stamens

5-adelphous, the phalanges ca. 9 mm. long, the united base of each phalanx ca.

2-2.5 mm. long and shortly tomentellous; anthers ca. 1 mm. long; ovary sessile,

pyriform, deeply 5-sulcate, ca. 4.5 mm. long and 3.5 mm. in diam., densely seri-

ceous; style ca. 5 mm. long, shortly tomentellous; stigma capitate and obscurely

5-lobulate. Capsule ligneous, narrowly elliptic, contracted towards both ends,

deeply 5-sulcate and with 5 prominent angles, 2-2.5 cm. long and ca. 1 cm. in

diam., shortly brownish-tomentellous; seeds more or less oblong, ca. 2.5-3 mm.

long and 1 mm. wide, the wing ca. 8 mm. long and 3 mm. wide.
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Figure I. Lui-hka Sfi-mannii Iiiaiia K Phuulion: A, (lowering branch (X J/^); B, flower-

bud (X 3); C, flower (X l'/2)i 1^^ gynoeeiutn (X 3); F., cross-section of ovary (X 3); F, cap-

sule (X 1); G, seed (X 2).
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A giant tree dispersed throughout tropical Central America and in Colombia;

common in wot lowland forests along streams.

BOCAS DEL TORO: region of Almirante, Cooper 19a; Changuinola Valley, Cooper &"

Slater 19, Diinlap 47; Isla Colon, von Wcdel 40; Old Bank Island, vicinity of Chiriqui

Lagoon, von Wcdel 1967, canal zone: along banks of Qucbrada Pea, Q. Pura and Canon
of River Chagres, 70-100 m. Dodge & Allen 17407; Gatun, Hayes 467, 819, Ostcnjeld 56;

near Gatun, Goldman 1862; along the Chagrcs River below Gatun, near sea level, Pittirr

2812; Barro Colorado Island, Ban^rJiam 380, Brown 64^ 183, Shattuck 745, Weimore t^ Ahbc

752. Wilson 18, Woodioorth & Vestal 336, 446, 513; Rio Grande, near Culebra, alt. 50-

100 m., Pittier 2523; near Miraflores, ]M. & MT. Greervnan 5175; vicinity of Rio Cocoli,

Road K-9, Stern, Chambers, Dwijer, Ebinger 34; vicinity of Corozal, Piper 5300; Curundu,

Harvey 5231; Hospital Grounds at Ancon, alt. 20-30 m., Pittier 2732. colon: between France

Field, Canal Zone and Catival, Standley 30360; Rio Gatuncillo, vicinity of Santa Rosa,

alt. 25 m., Allen 4157. darien: Marraganti and vicinity, R. S. Williams 635; vicinity

of Pinogana, 20 m., Allen 4291; vicinity of El Real, Rio Tuira, on trail between El Real

and Pinogana, Stern, Chambers, Dieycr, Ebinger 283. iH'Rrera: vicinity of Ocu, 100 m.,

Allen 4095. Panama: vicinity of Arraijan, Allen 1626; Agricultural Experiment Station at

Matias Hernandez, Pittier 6928; Juan Di'az, Standley 30560; near Chepo, Kluge 24; San

Jose Island, Johnston 506, 633, 1222, 1380. veracuas: locality unknown, Seemann s.n.

(type), province unknown: Hayes 978, 1031.

2. TRICIIOSPERMUM Blume

Trichospermum Blume, Bijdr. El. Ned. Ind. 56. 182v5.

Erolrum Blanco, Fl. Filip. ed. 1, 440. 1837.

Belotia A. Rich., Bot., PL Vase, in Ramon de la Sagra, Hist. Phys. Pol. Nat. Cuba 207.

1 845.

Dididocarpus A. Gray, Bot., Phanerog. in U. S. Expl. Exped., 1838-42, 15 : 200. 1854.

Bixagrcivia Kurz, Jour. Bot. 13: 325. 1875.

Halconia Merrill, Philipp. Jour. Sci. 2: 281. 1907.

Trees, the puhcscence of stellate hairs. Leaves alternate, pctiolate, stipulate,

the stipules large and deciduous, the blade entire or serrate to serrulate, 3-pal-

minerved. Infloresccnees unisexual or androgynous, of axillary or terminal panicles

or umbelliform c}mcs. Flowers imperfect, actinomorphous, pedicellate, hracteolate,

the bractlets caducous, (4-)5-merous; calyx valvate, the sepals free; petals free,

imbricate, somewhat shorter than the sepals, glandular-thickened within at the

base, rounded to more or less lobulatc at the apex; gonophore naked, crowned by an

undulate and densely velutinous urceolus surrounding the base of the stamens;

stamens numerous, staminodial in the female flowers, the filaments free; anthers

2-thccatc, introrse, mcdifixus, longitudinally dehiscent; ovar} superior, sessile, 2(-3)-

celled, rudimentary in the male flowers, the cells manj'-ovulate; ^tyle simple,

obsolete in the male flowers; stigma bilobulate. Capsules coriaceous, compressed

contrary to the partition, the margins sometimes expanded into a small wing,

loculicidally 2 (-3) -valvate, the cells many-seeded; seeds rather small, broadly

ellipsoid, somewhat flattened, long-ciliate along the margins; albumen copious;

embr)'0 straight; cotyledons flat.

A tropical genus of America and Asia. Only one of the three American species

is reported from Panama.
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In a recent pajXT, Kostermans (Reinwardtia 6: 277-279. 1962), discussing the

afHnitics of the American yenus Bclotia and the Asiatic Tr'ichospcrmum, concludes

that they are congeneric and I agree with this opinion (for details, see the puhlica-

tion cited ahove).

SpragU(* (Kew Bull. 1921: 270-278. 1921), in a revision of the American species

of the genus (under the name of Bclotia), recognized eleven species based prin-

cipally on very variable characters, such as the form and the pubescence of the

leaves. Later, Bullock (Kew Bull. 1939: S17-521. 1939) reduced the number of

Americiui species to seven. My stud\ of the Pimiimanian material has caused me to

reduce further the num]-)er of these species to tliree, namly: T. greiciacfolium (A.

Rich,) Kosterm. [s}n. Bclotia I.csscrtiuna Ilochr., T. caribacum (Sprague)

Kosterm., B. CafuphcUii Sprague atul 7". lahasca.num (Sprague) Kosterm.], T.

nicxicanun} (DC.) Bail I. and prubahK- T. insigtjc (Baill.) Kosterm.; this was

originall)' suggested by Standley and Stejermark in the Flora of Guatemala (hieldi-

ana: Bot. 24(6): 305. 1949).

1. Tkiciiospekmum mhxicamm (DC.) Bail!., Hist. PI. 4: 179. 1873.—Fig.

Grcwia fucxicana DC, Prodr. 1: 510. 1824.

Bclotia Galcottii Tuiv/., Bull. Soc. Imp. Nat. Moscou 19(2): 504. 18^6.

Bclotia mcxicmia (DC.) K. Srhum. in Fngl. & Prantl, Nat. Pllan/enfam. ;i(fi):2S. 1890.

Bclotia panat7icnsis Pittier, Repert. Sp. Nov. l.'i: 313. 1914.

Bclotia macrantha Sprague, Kew Bull. 1921:274. 1921.

Bclotia grandi\olia S|3iaguc, loc. cit. 275. 1P21.

Bclotia reticulata Sprague, loc. cit. 277. 1921.

Bclotia australis Liule, Jour. Wash. Acad. Sci. 38: 99, /i-. /. h)48.

Bclotia colomhiana Cuatr., Rev. Acad. Colomh. Cienc. H: ^80. 1952.

Bclotia occidcntalis Cuatr., loc. cit. 481. 1952.

Trichospcrniuni australis (Little) Kosterm., Reinwardtia 6:278. 1962.

Trichospcrmum colombianum (Cuatr.) Kosterm., loc. cit. 278. 1962.

Trichospcrmuni Galcottii (Turcz.) Kosterm., loc. cit. 278, 1962.

Trichospcrmum grandijoUiim (Sprague) Kosterm., loc. cit. 279. 19()2.

Tricho'ipcrmum ryiacranthum (Sprague) Kosterm., loc. cit. 279. 1962.

Trichospcrmuni occidcntalis (Cuatr.) Kosterm., loc. cit. 279. 1962.

Trichospcrmum rcticulatum (Sprague) Kosterm., loc. cit. 279. 1962.

Tree, 6-15(-27) m. high, the trunk 18-v50 cm. in diam., tlie hark smooth, gray-

ish, the hranclies spreading, arachnoid to pubcrulous. Leaves witli terete petioles

(0.8-) 1-2.2 cm. long, puherulous to tomentose, the blade oblong or oblong-lanceo-

late or oblong-obovate, rounded or obtuse at the base, long-acuminate at tlie apex,

7-20 cm. long and 2.5-9 cm. w ide, chartaceous to subcoriaceous, discolor, the mar-

gins rcmotel}' serrulate, the upper surface scatteringly short-puberulous, the lower

surface spreading-puberulous or appressed-puberidous to tomentellous or with

both tiers of hairs, often w ith long hirsute stellate hairs at the base of tlie 3 main

nerves and in the axils of the lateral nerves, the secondarj' nervation rt^ticulate and

prominent beneath. Inflorescences unisexu:d or androgynous, of axillary or terminal,

many-flowered panicles, shorter than the leaves, the axes shortly tomentellous.

Flowers with a pedicel 3-9 mm. long, the sepals narrowly oblong to narrowly

oblong-lanceolate, acute and cucullate, 9.5-14 mm. long and 2.5-3.2 mm. wide,

pinkish, 3- to 5-nerved, minutely puherulous to tomentellous outside, glabrous or
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scattoringly pubcrulous inside; petals narrowly obovato-ohlong to linear-oblong,

rounded or emarginate or undulate to lobulate, S-12 mm. long and 1-3 mm. wide,

purplish, scatteringly puberulous with simple and stellate liairs without, velutlnous

around and above the gland within, tlie gland ea. I mm. in diam.; gonophorc ca.

1.5-2 mm. long, glabrous, the urceolus ca. 3-4 mm. broad; stamens 15, the filaments

%mnf9

F

Figure 2. TiuciiosPERMUM mexicanum (DC.) Baill.: A, male flower (X 3); B, id.,

ealy\, coroHa and snme stamens removed (X 5); C, female flower (X 3); D, gynoccium
and 2 sterile stamens (X 5); E, capsule (X 1 ) ; F, seed (X 21/2).

unequal, 5-9 mm. long and hirtellous near the base in the male flowers, much
shorter and ca. 1.5-3 mm. in the female ones; anthers suborbicular, ca. 0.5 mm.
long in the male flowers and ca. 0.2-0.3 mm. in the female ones; ovary of the male
flowers very small, ovoid, ca. 1-1.5 mm. long and 0.75 mm. broad, more or less

glabrous to villous at tlie base, the style obsolete, the stigma obscurely bilobulate

and papillate; ovary of the female flowers pyriform, ca. 2.5-3 mm. long and 2.2-5

mm. broad, densely long-sericeous, tlie style filiform, 2.5-4 mm. long, puberulous

near tlie base, the stigma bilobulate, the lobes spreading and densely laciniate.

Capsule depressed-obovate, truncate or sometimes somewhat cordate and apiculate

at the apex, 10-18 mm. long and 17-22 mm. wide, densely provided with 2 tiers of

stellate hairs; seeds broadly ellipsoid, ca. 2.5 mm. in diam., long-ciliate along the

margins, the hairs simple and ca. 2.5-3 mm. long.
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1-Vom snutlicrn Mexico lluougli Control AiruMica to Paiiairia, Colombia and

norllieni Ecuador, aloni;' the Pacific coast, chicll} in cuto\'cr Forests.

CANAi, zonk: Gatun, Osimjrld 82; Barro Colorado Island Brown 54, 111, Ebingvr 301,

Harvey 5208, Shallud- 422, Wrtmorr isf Abbe 57, Wihon 94, Woodworlh y Vestal 344, 736;

Las Cascadas Plantation, near Summit, SUmdIrij 25795, 29573; Valley of Masambi, on the

road to Las Cascadas Plantation, alt. 2U-100 m., Pitticr 2584; Sunimit, IJndsmj 295; Paraiso

Station, Hayes 438; near junction K-6 road near Cocoli. Dwycr 5020; alonu; an old trail

above the Reservoir, 1 to 3 miles from Corgona, alt. 40-150 m., Maxon 4736. cumiQvl:

vicinity of RtMnedios, 0-150 m., Allen 3G62. coclk: El Valle de Ant6n, North Hills, Allen

3543. dahikn: vicinity of Yaviza, along Ri'u Ciluaunaquc, El Punteadero, bridge on Inter-

Amerieau Hwy., short distance from Yaviza, Stern, Chambers, Dwyer, Ebingcr 146; Cana

and vicinity, 2,(X)0-6,50U ft. ele., R. S. Wdliams 772. Panama: Ccrro Campana, Allen 2092;

Arraijan, P. y G. White 64; along road between Balb(\'i and Chame, DoJgc, Hunter,

Steyermark ^ Allen 16738; near Panama, Sar^eni 21; Pacora, Klllip 3311: vicinity of Pacora,

alt. ca. 35 m., Allen 1009; locality unknown, Allen 1127. san blas: Pcrmc, Cooper 655.

3. GOETIIALSIA Pitticr

GoKriiALsiA Pitticr, Hcpcrt. Sp. Nov. 13: 313. 192G.

7Vccs, tall, the trunk often buttressed, the pubescence generally of stellate hairs.

Leaves alternate, .short-petiolatc, stipulate, the stipules small and deciduous, the

blade serrate, 3-palmincrved, Injlorcscenees of axillary or lerminal, louse cymes.

Flowers hermapliroditc, actinomorplious, pedicellate, calyculate, the braetlcts 3,

valvate, fleshy, caducous; calyx valvate, the sepals 5, free, fleshy; petals 5, free,

imbricate, about half the length of the sepals, glandular-thickened within at the

base; gonophore short, naked, crowned by a short, membranous urceolus surround-

ing the hasc of the stamens; stamens ca. 25, the filaments free, unequal; anthers

2-thecate, medifixus, longitudinally dehiscent; ovary superior, sessile, 3- or 4-celled,

the cells 4-ovulate; style simple, filiform; stigma obscurely parted. Fruit composed

nf 3(-4) samaras separating at maturity from a central axis, each samara 1- to 4-

seeded; seeds pyriform, flattened; albumen copious; (Mnbryo straight; cotyledons

Hat, foliaceous.

A neotropical, monotypic genus. Cleason (Pliytologia 1: 112. 1934) and

Baehni (Candollea 6: 44-45. 1935) have excluded the genus Cocthalsia from the

Tiliaceae, assigning it cither to the Flacowtlaecac or to the Bixaccac sensu lato.

These autliors have based their interpretation chiefly ow the placentation of the

ovar}' which tlu^}' err()ntM)usly interpreted as parietal! Wcihel (Candollea 10: 170.

1945) however, in studying the placentation of the Tiliaccac, decided to retain

this genus in the family on the grounds that the ovary, w Iiile divided into 3 or 4

cells, still has incomplete fusion of the margins of the carpels.

1. CoKTiiAisiA meiantiia (J. D. Sm.) Burret, Notizbl. Bot. dart. Mus. Berlin 9:

815. 192(i.—Fig. 3.

Luehea meiantha J. D. Sm., Bot. Caz. 24: 394. 1897.

Goethahia isthnika Pitticr, Repert. Sp. Nov. 13:314. 1914.

7>ce 15-45 m. high, the trunk 0.35-1.5 m. in diam., often strongl\ buttressed,

the voung hranchlets minutcK puherulous. Leaves with a terete petiole 0.8-1.8 cm.
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long, shortly lomontellous, the hlaclc elliptic to ohJon^--clliptic, acute to rounded at

tlic base, acuminate at tlie ajx^x, fi.S-18 cm. long and 2.5-7 cm. wide, chartaceous,

discolor, the margins romolely serrntc, tlie upper surface green and sparsely puheru-

lous, the lower surface pale, densely and minutely apprcssed-puherulous, the nerva-

tion prominent beneath. Inflorescences axillary or terminal, the cymes usually few-

flowered, tlie axes shortly tomentellous. Flowers pale ycllo\\-, the pedicel ca. 8-9 mm.
long, the bractlets ovate to broadly ovate, acute or obtuse at the apex, slightly un-
equal, ca. 6-C).S mm. long and 3.5-4 mm. wide; shortly tomentellous without, densely

and minutely villous within; sepals narrowly lanceolate, acuminate, ca. 13-14 mm.
long and 2-2.5 mm. wide, densely and shortly arachnoid outside, long-arachnoid

especially on the upper half inside; petals oblong to narrowly obovate, unguiculate

and gibbose at the base, obtuse at the apex, 5-6 mm. long and 1.2-2 mm. wide, the

iw cuncatc, ca. 1.5-2 mm. long, entirely glandular-thickened within, densely

villous above the claw, elsewhere papillate and with scattered long stellate hairs;

gonophore ca. 1.5-1.8 mm. long, the urccolus ca. 2 mm. in diam., densely villous

cl

Figure 3. Coetiialsia meiantua (J. D. Sm.) Burrot: A, flower (X 3); B, petal
from inside (X 5); C, gonophore, urreolus and gynoeciuni (X 5); D, samaras separat-
ing from the central axis (X 1/2)-

except the base; stamens ca. 22-25, the filaments 5-7 mm. long and glabrous, tlie

anthers ca. 0.5 mm. long; ovary ellipsoid, slightly 3-angled, ca. 2.5-3 mm. long and
1.5 mm. broad, densely appressed-villous; style ca. 3-5 mm. long, glabrous or slightly

villous at the base; stigma obscurely 3-lobulate. Samaras broadly winged, the wings

cmarginate at both ends, 4-4.5 cm. long and ca, 2.2 cm. wide, puberulous to

tomentellous on the outer surface; seeds ca. 2.8-4 mm. long and 1.8-2.5 mm. broad.

Costa Rica, Panama and Colombia (Boyaca); according to Allen (The rain

forest of Golfo Dulce 210. 195(i), G. meiantha is one of the most common and
characteristic trees in the GoUo Dulce region in Costa Rica, where it occurs in old

clearings and on the margins of the forests and occasionally in pastures; in Colom-
bia (Cleason, Phytologia 1:112. 1934), it has been collected at 900 m. ahitude in

the western mountains of Boyaca.

CHiKiQui: forest around Puerto Rcmedios, alt. 0-150 m., Pittler 544S (type), Allen 3662;
Progresso, Cooper & Slater 219.
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4. COKCHORUS L.

CoKCHOKus !.., Sp. PI. 529. 1753, Gen. Tl. cd. 5, 234. 1754.

\nllchonis L, Svst. Nat. td. 12, 2 : 264. 1767, Mant. PI. 9. 17fi7.

Cai!cUria Scop., Inlr. Hist. Nat. KM. 1777.

Macrlnula Veil., Fl. Flum. 231. 182.^.

Caiija Rcichonb., Ilandb. Nat. Pflanzcns. 303. 1837.

Ilcrhs, undorslirubs or shrubs, tlie pubescence of simple or stellate hairs.

Leaves alternate, petiolale, 2-stipulate, the stipules small and bristle-like, the blade

serrate, palmincrved. Flowers small, oppositifolious or axillary, solitary or geminate

or 3-nate, hermaphrodite, actinomorphous, pedicellate, bracteolate; calyx valvatc,

the sepals 4-5, free, deciduous; petals 4-5, free, jrenerally imbricate, glandless;

stamens numerous or rarely twice the number of the sepals, the filaments inserted

on a short torus, free or more or less long-connate; antliers 2-thecate, introrse,

medifixus, versatile, longitudinally deliiscenl; ovary superior, .sessile, 2- to 5-ccllcd

(1-celled in bud), each cell many-ovulate; style simple; stigma densely papillate.

Capsules chartaceous to coriaceous, elongated, siliquc-like and smooth, or short,

subglobose and muricate, loculicidall) 2- to 5-valvate, sometimes internally trans-

versely septate; seeds numerous, small, pendulous or horizontal, albuminous; em-

bryo generally curved; cotyledons cordate, foliaceous.

A genus of about 30 species distributed tliroughout the tropics. Two asiatic

species, C. olUorius L. and C. capsularis L., are cultivated in many tropical countries

for the important fibre, jute. Only three s^xries occur in Panama and one or two

others grow in Central America.

a. Ovary and capsule 2-ccllcd.

b. l.eaves hirsute on both sides; sepals lung-hiisutc without, glabrous within;

capsule caudate-acuminate at the apex, ca. 3 cm. long, more or less

densely long-hirsute; herb 1- ^'- ^'I'^'^'S

bb. Leaves glabrous or nearly so on both sides; sepals j;labr')us; capsule acute

with 4 minute teeth at the apex, 3.8-6 cm. loiig, inconspicuous puber-

ulous; small shrub 2. C. siiiQuosus

aa Ovary 3-celled; capsule 3-celled, long-caudatc-acuminate at the apex, 3-6 cm.

long, glabrous or nea.lv so 3. C. oiunocensis

1. CoKCHORus iiiHTT's L., -Sp. PI. ed. 2, 747. 1762.—Fig. 4 (A-B).

Corc;7oru. p.7osu,. H. B. K., Nov. Gen. Sp. PI. 5: 338. 1823, (.487 (1822).

Marrlensia hirsula Veil., Fl. Flum, 231. 1825, Fl. Flum.Ic. 5: t.I12. 1835.

Corchoius villosissimus St.-Ilil., Jass. & Camb., Fl. Bras. Merid. 1:217. 1827.

Corchonis ;iu7ni7fs -St.-Hil., Juss. a- Camb., loc. cit. 218. 1827.

Corchoms hirtus var. /)i7o.si/.s K. Sebum, in Mart., Fl. Bras. 12(3): 127. 1886.

Corchorus hirtus var. brasilicnsis K. Schum. in Mart., loc. cit. 127. IHHfi.

Corc/ioru.s- hirtus var. vilhs!ssimus (St-Mil., Juss. & Camb.) K. Schum. f. humilis (St.-Hil.,

Juss & Camb.) K. Schum. in Mart., loc. cit. 128. 1886.

Corchorus hirtus var. villosissimus f. adsccndens K. Schum. in Mart., loc. cit. 128. 1886.

Corchorus hirtus var. villosissimus f. Hihirianus K. Schum. in Mart., loc. cit. 128. 1886.

Corc/K)ri/s hirtus var. Martii K. Schum. in Mart., loc. cit. 128. 1886.

Ilerh, usually erect or sometimes spreading, the stem attaining 40-60 cm. or

even more in height, sometimes somewhat wood>- below, branched or not, sparsel\'

to densely hirsute, the hairs usually simple. Leaves sliort-petiolate, the petiole 3-5
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mm. long, densely hirsute, the stipules linear-lanceolate, curved, acuminate, longer

than tlie petioles, ca. 5-7 mm. long, liirsute; blade lanceolate to oblong-lanceolate

or more or less ovate, acute at the apex, 1.5-4.3 cm. long and 0.7-2 cm. wide,

lierbaccous, the margins scrrate-crcnate, hirsute on botli sides, 3-palminerved.

Flowers oppositifolious (or sometimes axillary?), solitary or somelimes geminate.

E

Figure 4. CoRCHORUS niRTUS L.: A, leaf, lower surface (X V^)] B,

capsule (X 1). Corchorus siliquosus L.: C, leaf, lower surface (X
l'/2); L)^ flower (X 4); E, gynoecium and 2 stamens (X 5); F, capsule
(X 1); G, longitudinal section of the upper part of the capsule (X 1).

tlie pedicel longer than tlie petiole, ca. 4-10 mm. long, densely long-hirsute; sepals

5, linear, long-acuminate, 7.5-10 mm. long and 1-1.2 mm. wide, long-hirsute

without, glabrous witliin; petals 5, spatulate, rounded, 7.5-9 mm. long and 2.5-3.5

mm. \\'ide, }'cllo\v, glabrous; stamens numerous, the filaments free to more or less

long-connate, ca. 7 mm. long, the anthers more or less reniform, ca. 0.5 mm. long;

ovary narrowly oblong, compressed, ca. 2-2.5 mm. long and 0,5 mm. in diam.,

densely long-sericeous, 2-celIed; style filiform, ca. 4 mm. long, glabrous; stigma

peltate, subbilobulate, the lobes densely papillate. Capsule erect, linear, com-

pressed contrary to the partition, caudate-acuminate at the apex, ca. 3 cm. long

and 0.25 cm. in diam., 2-celled, the valves chartaceous and more or less densely

long-liirsute; seeds numerous, polygonal, ca. 1 mm. long, the testa black.
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A weedy spccios found througliout tropic<il America.

CANAL /one: Sosa Hill, Balboa, Standlcij 26445. hi:rhkra: Ocu, Ebin^cr 1087. Panama:

hills between Capira and Potrero, 80-130 ni., Dcx/ge & Hunter 8635; sahanas north of

Panama City, Bm. Paul 532; Tocunien, Dwijcr 2102.

2. CoHCHORus sii-iyi^osus L., Sp. PI. 529. 1753; Johnston, Sargentia 8: 192. 1949.

Fig. 4 (C-G).

Corchorus orinoccnsis sensu Standlov, Contr. Arnold Arb. 5: 100. 1933.

Shrub usuall) 1 m. or less high, sometimes to 2 m. in lieight, the branchlcts

terete, smootli, glabrous except one of two longitudinal Ij' short-puherulous rows.

Leaves petiolate, the petiole 0.5-2.8 cm. long, sliort-puberulous above, glabrous

beneath, tlie stipules narrowly lanceolate, acuminate, ca. 2.5 mm. long, glabrous;

blade ovate to more or less elliptic, roimded and somewhat cordate at the base,

acute at the ape\', 2-7 cm. long and 0.9-3.5 cm. wide, meml^ranous, discolored,

the margins crenate-serrate, glabrous or nearly so on both sides, usually 3-palmi-

nerved. Flowers oppositifolious or axillary, solitary, geminate or 3-nate, short-

pedicellate, the pedicel terete, enlarged at the apex, 4-8 mm. long, inconspicuous-

puberulous; sepals 5, narrowly oblong-lanceolate, long-acuminate, 7-8 mm. long

and 1-1.5 mm. wide, flesh)', glabrous; petals 5, obovat(\ rounded, 5-() mm. long

and 3 mm. wide, yellow, glabrous; stamens numerous, free, the filaments ca. 4-5

mm. long, the anthers oblong, ca. 0.5 mm. long; o\ar)- narrow I)- oblong, ca. 3 mm.

long and 0.75 mm. in diam., very sliorti) pidu^-ulous, 2-celled; style filiform, ca.

2.5 mm. long, glabrous; stigma subbilobate, densely papillate. Capsule erect,

linear, compressed cuntrar)' to the jxirtition, acute and witli 4 miiiute teeth at the

apex, 3.8-6 cm. long and 2-2.5 mm. in diam., 2-celled, the valves coriaceous-

chartaceous, inconspicuously puberulous; seeds rnuTK^rous, polygonal, ca. 1 mm.

long.

A common, weedy shrub distributed throughout the American tropics and

north to soutliern Florida.

RocAS DHL TORo: Isla Coluu, vicinity of Chiriqui Lagoon, von Wedel 2855. canal

zone: vicinity of Fort Sherman, Standlcy 31137; Catun, Bra. Heriberto 125; hills west of

the Canal, near Gatun, Standlcy 27254; Barm Colorado Island, Avilcs 72; Camboa, Standlcy

28425; between Summit and Camboa, ]M, &" M.T. Grccnnum 5245; Las Cascadas Planta-

tion, near Summit, Standlcy 25814; viiinity of Summit, Standlcy 30139; around Culrbra, alt.

50-150 Jii., Pitticr 4770; Rio Paraiso, above East Paraiso, Standlcy 20903; along the old Las

Cruces Trail, between Fort Clayton and Com/al, Standlcy 29210; Camino do Corozal, Brt).

llcrihcrtn 253; Ancon, Bro. Cclcsiinc 6, Machrldc i^ Fcathcrstime 12; Balboa, Standlcy

27156; Sosa Hill, Balboa, Standlcy 26474; Colon to Fm])irc, Crawford 430; an)und Tabcr-

nilla, along tlu' railroad, alt. 20-25 m., Pitticr 3817. cocle: between Las Marp;aritas and Fl

Valle, Woodson, Allen & Scihcrt 1238. colon: vicinity of (^atuncillo. Piper 5629; locality

unknown, Kuntzc s.n. Panama: Rio Potrero, ca. 2 mi. from Arraijan, Duke 4679; along the

Coro7al Road, near Panama, Standlcy 26774; Bella Vista, Killip 12006; Nu(^vo San Fran-

cisco, Standlcy 30719; near Matias Hernandez, Standlcy 28938; between Matias Hernandez

and Juan Diaz, Standlcy 32052; Rio Tapia, Standlcy 26208, 28274; Taboga Island, Miller

1958, Standlcy 27988; San Jose Island, Krlanson 196. province unknow^n: Seemann s.n.
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3. CoRCHOKus oRixocENSis H. B. K., Nov. Gen. Sp. PL 5: 337. 1823.

Corchorus hirtiis L. var. orinoccnsis (H. B. K.) K. Schum. in Mart., Fl. Bras. 12(3)- 127
1886.

llerh, erect, bushy, sometimes somewhat woody below, 0.30-1.2 m. high, the

hairs usually simple, the stems glabrous except a row^ of hirsute-arachnoid hairs

decurrent from the base of the petioles. Leaves rather long-petiolate, the petiole

0.7-1.6 cm. long, hirsute-arachnoid above and glabrous or nearly so beneath, the

stipules subulate, shorter than the petioles, ca. 4-5 mm. long, ciliate; blade lance-

olate to narrowly lanceolate, rounded at the base, acute to long-acuminate at the

apex, 3-8 cm. long and 0.9-2.5 cm. wide, membranous, the margins irregularly

serrate and ciliolate, glabrous or nearly so on both sides except along the hirtellous

nerves, 5-palminerved, the nervation slightly prominent beneath. Flowers oppositi-

folious, generally geminate, the pedicel shorter than the petiole, ca. 3-5 mm. long,

hirsute-arachnoid; sepals 5, narrowly linear, long-acuminate, 7.5-9.5 mm. long and
1-1.5 mm. wide, very loosely hirsute to hirtellous without, glabrous within;

petals 5, spatulate, rounded, 5.5-8 mm. long and 2-3 mm. wide, yellow, glabrous;

stamens numerous, the filaments free to more or less long-connate, ca. 5-7 mm.
long, the anthers somewhat arcuate, ca. 0.6-0.7 mm. long; ovary narrowly oblong,

more or less 3-angled, ca. 1.7-2 mm. long and 0.7-0.8 mm. in diam., shortly serice-

ous or rarely glabrescent, 3-cellcd; style more or less 3-angled, ca. 1.5-2.5(-4)

mm. long, glabrous; stigma peltate, shortly papillate. Capsule erect, linear, cylin-

drical, slightly 3-sulcate, long-caudate-acuminate at the apex, 3-6 cm. long and

ca. 2 mm. in diam., 3-celled, the valves chartaceous and glabrous or nearly so at

maturity; seeds numerous, polygonal, ca. 1.5 mm. long, the testa black.

Southern United States (Florida to Texas and Arizona), Central America,

West Indies and tropical South America; chiefly in moist tliickets and in weedy

fields.

CANAL zone: Summit, Siandlcy 26907; vicinity of Summit, Standlcy 30130; around
Culebra, all. 50-150 m., Pilticr 4775: along the old Las Cruccs Trail, between Fort Clayton
and Corozal, Standhy 2D088; Balboa, Siandlcy 25534, 26069; Sosa Hill, Balboa, Standlcy
25230; vicinity of Balboa, Bra. Celcstine 7. Panama: along the Corozal Road, near Panama,
Standlcy 26768; Camino de Las Sabanas, Bra. Herihcrto 200; La Exposicion, Bro. Hcrihcrto
242; Bella Vista, Standlcy 25329; vicinity of Juan Franco Race Track, near Panama, Standlcy
27686; between Matias Hernandez and Juan Diaz, Standlcy 32050; near Matias ffernandez,
Standlcy 28969; Agricultural Experiment Station at Matias Hernandez, Pittier 6811; Pearl
Islands, Trapecbe Island, A'h7/cr 1872.

5. MORTONK^DENDRON Standiey & Steyerm.

MoKTo.\TODL.\DKO\ Stancllcy & Steyerm., Field Mus. Nat. Hist., Bot. Ser. 17: 411.

1938.

Orthandra Hurrel, Notizbl. Bot. Cart. Mus. Berlin IS: 11 1940.

Shrubs or small to tall trees, the trunk sometimes huttressed, the hairs usually

stellate, sometimes simple. Leaves alternate, petiolate, stipulate, the stipules very

small and caducous, tlie hlade entire, asymmetrical at the hase, penninerved.

Inflorescences ternn'nal or axillary, cymose-paniculiform, the hracts very small.
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flowers licrmaphruJitc, actinomorphous, pedicellate, (3-) 4- or 5-mcrous; calyx

valvatc, tlie sepals (3-)4-5, free, thick, (le-h), pubescent without, ghihrous within;

petals 4-5 or ahsent, free, valvato, somewliat shorter than the sepals; stamens

numerous, all fertile, grouped into 4-5 phalanges opposite the petals, the filaments

of cacli phalanx shortly connate at the base; anthers oblong, mucronate at the

apex, 2-tliecate, introrse, basifixus, erect, longitudinally deliisceiit; ovary superior,

sessile, (3-)4- or 5-celled, the cells many-ovulate (4-5 ovules in each cell?); style

simple; stigma undivided. Capsules loeulicidall) dehiscent, (3-)4- or 5-loculate,

each cell 1- to 3-sceded; seeds pendulous, arillate, the aril lleshy; albumen copious,

carnose; cot)'ledons flat, foliaceous.

A genus of seven species confiiKHl to tropical Central America. Certain

species are still imp(M-fectl\ kuown, onl\' the (lowers being described or onl)' tiic

fruits, and some species may perliaps be reduced later to sjnonj'my. Two species

(one only known in fruit) occur in Panama. A single collection, lacking llowers,

may represent however a lliird species.

n. Tall tree; hairs stellate; brancb(\s niinuU'Iy pubcrulous; blade of the leaves

elliptic to oblfing-clliptir, subcoriaceous; ea]:)sule ca. 4 cm. long and Inroad

1. M. ANlSOPIlYl.l.liM

aa. Shrub; hairs mostly simple; yoimg branches li)ng4ursutc; blade of the leaves

narrowly oblong, membranous; capsule ea. 2 em. long and 2.5 cm. broad

2. M. niRsuTUM

1. MorvTO\TODi.\DiU)N ANTSOPii YLLUM (Statidlcy) Staudley 8: Sterjerm., Field Mus.

Nat. Hist., r.ot. Ser. 17: 411. fig. 26-27. 1938.—TMg. 5 (A-G).

Shanca anisophulla Standley, Field Mus. Nat. Ilisl., Hot. Ser. 4: 228. 1929.

Orthandra (misoplujlla (Standlev) Rurret, Nolizbl. Bot. Cart. Mus. Berlin 15: H. 1940.

7Vrp 12-3U m. Iiigh, the trunk 45 cm. or even more in diam., often strongly

huttressed, the crown spreading, the puhescence of stellate hairs, the hranches

short!)' puherulous. Leaves with a petiole 8-12 mm. long, shortly tomentellous, the

hlade elliptic to ohlong-elliptic, ohtuse to rounded and asymmetric at the hase,

acuminate^ at the apcw, 8-15 cm. long nnd 3.8-7.5 cm. wide, suhcoriaceous, glahrous

or nearly so ahove, very sparsel) aiul shortly puherulous especially along tlie

nerves heneath. Injlorescetwes terminal, of loose, panicidiform cymes, the a\es

shortly tomentellous. Flowers cream-white, the pedicel 5-13 mm. long; sepals 5,

ovate to ellii)tic, acute 9-10 mm. long and 3.5-5 mm. wide, shortly tomentellous

without, glahrous within; petals 5, elliptic, ca. 7 mm. lung and 3 mm. wide;

stamens glahrous, ca. 50, grouped into 5 phalanges of 10 stamens each, the fila-

ments UTiequal, equalling or shorter than the anthers, shortl) connate at the hase

lor ca. 1 mm., the anthers unequal, 1.5-2 mm. long; ovar) piriform, ca. 3 mm.

long and wide, short I)' tomentellous; st) Ic ca. 3 mm. long, shortly tomentellous

at the l)ase. Capsule ligneous, more or less glohrdose, ca. 4 cm. long ajul hroad,

shortly tomentellous, 5-celled, each cell 2- to 3-seeded; seeds pyriform, ca. 10 mm.
long and () mm. hroad.

Natixe to Costa Rica and Panama.

ROt;A^ DKi. TORo: region of Almirante, Cooper 352 (type).
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Figure 5. Mortomodi-ndkon anisopiiyllum (Stancllcy) Standley &
Sicycnii.: A, leaf, lower surface (X ^2); B, flower (X 2); C, petal and 4

stamens (X 3); D, ovary (X 4); E, crnss-section of ovary (X 4); F,

LToss-seetion of capsule (X '/2); C, seed (X 1). Mortoniodendron
liiRSUTUM Standley: II, leaf, lower surface (X Yn); I, capsule (X 1).

2. MoKTOMODENDKON HiKsuTUM Standley, Ann. Missouri Bot. Gard. 29: 3v59. 1942.

—Fig. 5 (II-I).

Shrill) 1 m. high, the hairs mostly simple, tl^c young branches long-hirsute.

Leaves sl^.ortly petiolate, the petiole thick, 4-5 mm. long, densely long-hirsute, the

blade narrowly oblong, much asymmetric at the base, acute on one side of the

midrib and rounded to subcordatc on the other side, very long-acuminate at the

apex, 10.5-17 cm. long and 3-4.5 cm. wide, metnbranous, sparsely long-hirsute

along the nerves on botli surfaces, 3-nerved at the base, the nervation prominent

beneath. Inflorrscimccs terminal, fc\\-flo\\-ered, tlie axes long-hirsute, tlie fruc-

tiferous pedicels ca. 12 mm. long. Flowers unknown. Capsule depressed-globose,

ca. 2 cm. long and 2.5 cm. broad, shortly yellowish-tomentellous, the valves thick

and ca. 12 mm. wide, 5-ceIled, each cell 2-seedcd; seeds obtuse-angled, ca. 6 mm.
in diam.
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Native to Paiiiunn. 7liis species is very c 1()S(0 y related to the I londiiran

AT. jucmhrdnavciim Standley & Steyorni. (I-i(^l(l Mus. Nat. Hist., Bot. Scr. 22: 158.

1948). It differs cliicfl) b)' the Ions hirsute pubescence of the young branches, of

tile leaves and of the inflorescence-ax'es. Lacking flowers of M. hirsutuni and capsides

of M. n}cni])r(in(iceutu, it is imi)ossible to establish the relationship of the two

species!

RocAs nr.r. toro: Water Valley, vicinity of Chiriqui I.agoon, von Wcdrl 1694 (type).

3. MoRrOMODIADKOX SI\

Tree 30 m. high, the hairs stellate, the }OUiig branches puberulous. Leaves

with a petiole 8-10 ninu l(^ng. near]\' glabrous above and tonientellous beneath,

tlie blade c\'ate to elliptic, nuicb as\nnnetrie at the base, acute on one side of the

midrib and rounded to subcordate on the other side, acute to obtuse at tlie apex,

6-10 em. long and 3.5-4.5 cm. \\ ide, subeoriac(M)US, glabrous or nearly so above,

tomcntellous at the base of the midrib to scatteringly pul^terulous elsewhere be-

neath, 3-nerved at the base, the nervation prominent beneath, hiflnresccncc^

terminal, few-flo\\ ered, the axes tomenlellous, tlie fructiferous pedicels ca. 9 mm.

long. Flowers unknown. Cupsulc more or less globose, apiculate, ca. 14 mm. in

diam., shortly tomcntellous, 5-cellcd; seeds ca. 5 mm. long and 4 mm. broad.

'I'his species is reflated to the Guatemalan species, M. giuitcmalensc StantUey K

Steyerm. (Field Mus. Nat. Hist., Boi. Ser. 22: 157. 1948), but differs in tlie shape

and the texture of the leaves and by the 5-cell(vI cai>sule. In M. f^uatenuiJense, the

membranous leaves are oblong-elliptic or oblong-lanceolate and long-acuminate,

and the ovary is 3-(cf. Miranda, Anal. Inst. Biol. Univ. Mex. 27: 331, [fg. 3 (B).

195()) or 4-celled (observation on t>'pe material, Ihilvh i^ Wilson 54). Stud\ of

additional material is necessary in order to evaluate these differences.

C(x:i.h: region nt>tth of El Vallo de Anton, alt. KO(T) ni., Allen 3728.

(;. APEIBA AubL

Apkiba Aubl., Hist. PI. Cui. It. 537. 1775.

Aublctki Schreb. in L., Cen. PI. ed.8, 353. 1789.

Oxulandrum Neck., Eleni. Bot. 2:255. 1790.

Trees or tall shrubs, the pubescence of stellate hairs or fimbrillate lepidoles.

Leaves alternate, petiolate, the stipules rapidl}' or tardily deciduous, tlie blade with

entire or serrulate margins, 3- to 5(-7 )-pa]minerved. hijhresccnces oppositifolious

or terminal, paniculate. Flowers hicrmaphrodite, actinomorphous, pedicellate, brac-

leolate; calyx valvat(\ the sepals 4-5, free or sometimes very slightly connate at the

base, deciduous; petals 4-5, free, imbricate, glandless; stamens numerous, free or

usually connate into a short staminal tul^e, the filaments short; anthers 2-thecate,

introrse, basifixus, erect, longitudinally dehiscent, witli a sterile membranous

appendage of the connective at the top; ()var\' superior, sessile, (8-) 10- to man>-

celled, the cells many-ovulate; style simple; stigma minutely denticulate. Capsules
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ligneous, transversely elliptic, densely to coarsely bristly or spinosc, opening at

the top by woody tcetli or by a nearly circular liole; seeds numerous, small,

embedded in a lustrous pulp, tbc testa thin-coriaceous; albumen carnose; embryo

straight; cotyledons orbicular-cordate.

A neotropical genus of seven species of which two occur in Central America

and in Panama.

a. Leaves more or less rugose and sparsely stellate-puberulous above, densely

stellale-arachnoid beneath; appendage of the anthers ca. 1 mm. long; capsule

transversely elliptic, ea. 4 cm. long and 7-8 em. broad, covered with long

flexible and stout hirsute bristles 1. A. tirourbou
aa. Leaves scatteringly and minutely stellate-puberulous to glabratc above, densely

and very minutely limbrillate-lepidotc and generally with tufts of brownish
hairs in the axils of the secondary nerves beneath; appendage of the anthers

ca. 4-4.5 mm. long; capsule transversely narrow-elliptic, ca. 1.5 cm. long and
5.5-6.5 cm. broad, covered with short to rather long, stout, c(mic-based, mi-
nutely puberulous to glabrate spines 2. A. membranacha

1. Apeiba tibourbou Aubl., Hist. PI. Gui. Fr. 538, t.2I3. 1775; Johnston,

Sargentia 8: 192. 1949.

Apclba hirsuta Lam., Encycl. Meth. Bot. 1:203. 1783.

Apciha cimbaluria Arruda, Diss. PI. Brazil 46. 1810.

Apeiba tibourbou van rugosa Szyszyl., Diss. Math.-Phys. Acad. Crac. 27: 140. 1894.

Tree 6-30 m. high, the trunk 20-35 cm. or even more in diam., sometimes with

small buttresses, the crown spreading, the branchlets densely hirsute. Leaves with

a petiole 1.3-3 cm. long, densely long-hispid, the stipules triangular, acuminate at

the apex, the margins entire or serrate, 2-3 em. long and ca. 1 cm. wide at the

base, densely sericeous without, glabrous within except the sericeous base, rather

tardily deciduous; blade ovate, elliptic to oblong-elliptic, sometimes slightly

obovate, cordate at the base, acute to long-apiculate at the apex, 10-33 cm. long

and 5.5-15 cm. wide, firm-chartaceous, the margins serrulate, more or less rugose

and ratlier sparsely stellate-puberulous above, densely stellate-arachnoid be-

neath, 5(-7)-palminerved, the nervation prominent beneath. Inflorescences

oppositifolious, the axes covered with 2 kinds of hairs, a lower tier densely and

shortly stellate-puberulous and an upper tier more or less sparsely long-hirsute,

the bracts stipuliform, densely sericeous without, glabrous or nearly so within.

Flowers with a pedicel 0.8-1.7 cm. long, the sepals 4-5, lanceolate to oblong-

lanceolate, cucullate and acute, 1.5-2.2 cm. long and 0.5-0.4 cm. wide, fleshy,

covered with 2 kinds of hairs, a lower tier densely and shortly stellate-puberulous

and an upper tier sparsely long-sericeous, glabrous \\ithin; petals 4-5, spatulate to

more or less obovate, rounded and somewhat emarginatc, 1.1-1.6 cm. long and

0.5-0.8 cm. wide, yellow, glabrous; stamens free to slightly connate, the filaments

3.5-4.5 mm. long, sparsely long-pilose especially above, the anthers linear, ca. 3-3.5

mm. long, sparsely long-pilose especially at the base and along the margins, the

appendage often bifid and ca. 1 mm. long; ovary more or less globose, somewhat

depressed at both ends, ca. 3 mm. long and 4.5 mm. broad, densely and shortly

hirsute, many-celled; style 0.8-1.2 cm. long, glabrous; stigma shortly denticulate.
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Cupsulc transversely elliptic, somewliat eoneave at the apex, ca. 4 em. long and

7-8 cm. Inroad, very densely covered witli long, llexible and stout bristles, tliese

up to 1.5 cm. long and hirsute; seeds more or less globose, somewbat flattened, ca.

2.5 mm. in diam.

Throughout tropical Central and South America, in dry forests and thiekc^ls

or in. open sunliglit, at edge of savannas and along roads. Colloquial names re-

ported in Panama are peine de mico (monkey-comb), corlezo and cortez.

CA\AL /one: Chagres, Isthmus of Panama, b'cndlcr 326; near Fort Rand()lj)h, Ma.voM i'^

Ilurvcy 652Sa; Ciatun, Hayes 106, 193, 220, 1034; lake shore along Gatun River Valley,

Pittlcr 6743; Barro Colorado Island, Banghani 376, 3'^0, r.hingvr 262, Kcnoycr 431, Killip

40011, Salvoza 850, Shattiick 287, Starry 143, W^'^morc t^ Ahhc 44, 124, Woodworth y
Vested 352, 504, 694, 7.etek 5084; Mamei Hill, alt. 20-90 m., Pilticr 3799; around Camhoa,
alt. 20-100 iu„ Pitlicr 4801; Cerro Cordo, near Culehra, Slimdiry 25960; Pedro Miguel, Piper

551 5; Cerro Luisa, above Pedro Miguel Locks, Strni & Chdmhcrs 7; between Miraflores and

Pedro Miguel, P. & G. White 48; C2 east of R.rt Clayton, Harvey 5105; vicinity of Rio

Cocoli, Road K-9, Stern, Chambers, Dieyer, Ehinger 323, 3V; Ralhoa, Standley 29290; about

2 miles west of Balboa, Corrvll 12254; Ballxja Heij^hts, /.AT. & M.T. Grernman 5058; western

slope of Aneon Hill, vie. of Balboa. 20-75 m., Seibcrl 391, Aneon Hill, Bro. Gervais 311, Dm,
Ihiihertiy 132, Killip 121 U, Maxon 6776; sabanas along drowned Rio Azote Caballo, GC-70

in., Dodf^e, Slcyermark bf Allen 16849; locality unknown, JoJiansen 8. cnuugui: Progresso,

Cooper & Slater 163. coci.h: Penonome and vicinity, R.S. Williams 320. daiui-n: vicinity of

El Real, ea. IS m., Allen 960; trail between Cana and Boca de Cupe, vicinity of hi Real,

along road to Rio Pirre, Stern, CJiamhers, Dieyer, Ehin^er 601; vicinity of Campamento
Buena Vista, Rio Chucunaque above confluence willi Rio Tuquesa, Stern, Chamhers,

Dieyer, Ebin<:,er 860, Panama: near Arraijan, ca. ]5 m., Woodson, Allen &* Sribert 1362; Pan-

ama, Seemann 316; Sabanas, Bro. Paul 71; Bella Vista, Machride 2745; cast of Bella Vista,

Maxon y Valentine 6936; near Matias Hernandez, Slandh'y 28950; near the big swamp east

of the Rio Tocumen, Standley 26547; along niad between Panama and Cliepo, Dod^e,

Hunter, Steycrmark & AUrn 16631; Chepo, Klu^,e 57; o-fi mi. c. of Chepo on Pan-Am. High-

way, Duke 4051; Taboga Island, Killip 3200; Pedro Conzalez Island, Allen 2601; San

Jose Island, Erlanson 99, 247, 289, Harlow 64, JoJmston 8. san bi.as: Perme, Cooper 236;

locality unknown, Cooper 277, vkkaguas: vicinity Santa Fe - Rio Santa Maria, 1,000 ft.,

AUrn ^415,

2. Apeiba membhanacI'A Spruce ex Benth., Jour. Proc. Linn. Soe., Bot. 5 (Supph 2):

Gh 18(U.—Fig. G.

Apeiba aspera Aubl., Hist. PI. Gui. Fr. 545, t.216. 1775; Standley, Contr. U. S. Nat. Herb.

27:47. hJ2S

Tree 20-30 m. tall, the trunk attaining 75 em. in diam., the branehlets

shortly stellate-puherulous. Leaves with a petiole sliglnl}- enlarged at the apex,

1-3.3 em. long, shortly stellate-puherulous on \he lower part to shortly stellate-

tomentellous on tlie upper part, the stipules rapidly deciduous; blade ohlong-

elliptic to oblong-obovate, rounded to suhcordate at tlie hase, acuminate at the

apex, 7-2f) cm. long and 3-9.5 cm. wide, rigid-chartaceous, the margins entire to

slightly subserrvdate, scatteringly and very shortly stellate-pu])erulous to glahrate

above, densely and very shortly fimbrillale-lepidote and generally with tufts of

brownisla hairs in the axils of the secondary nerves beneath, S-palminerved, the

nervation prominent especially beneath. Infloreseenees opi)ositifolious, tlie panicles

loose and few-flowered, tlie axes sliortly stellate-tomentellous, the bracts missing at
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ant]lesis Flowers with a pedicel 1-1.2 cm. long, tlie sepals v5, narrowly

lanceolate, very sliglitly connate at the base, cucuUate and acute at the apex,

1.8-2.6 cm. long and 0.3-0.5 cm. wide, ncsh}-, shortly stcllatc-tomcntcllous to stcl-

latc-pubcrulous outside, sometimes mixed with scattered, long Iiairs, glabrous \\ith-

in; petals 5, spatulate to obovate-spatulate, rounded and more or less deeply

^^^^^
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Figure 6. Apeiba mkmbranacea Spruce ex Benth.: A, leaf, lower surface (X 1/2); B, flower
(X IY2)] C, anther (X 4); D, gynoecium (X 2/2 ); E, cross-section of ovary (X 5); F, capsule
from above (X 1/,); G, capsule, lateral view (X ^2); H, spine of capsule (X 21/2); I, seed
(X 2/2).

emarginate, 1.35-2 cm. long and 0.65-1.3 cm. wide, yellow, glabrous; stamens

connate into a very short tube ca. 1.5-2 mm. long, the filaments ca. 1.5 mm.
long, long-pilose, the anthers ca. 2 mm. long, sparsely pilose especially at the

base and along the margins, the appendage retusc and ca. 4-4.5 mm. long; ovary

transverselv elliptic, ca. 1.5 mm. long and 3.5 mm. broad, densely scabrous-

hispidulous, many-celled; style ca. 1.2 cm. long, sparsely hispidulous at the base;

stigma shortly denticulate. Capsule transversely narrow-elliptic, sometimes apicu-

late, ca. 1.5 cm. long and 5.5-6.5 cm. broad, densely covered with short to rather

long, stout, conic-based spines, these shortly puberulous to glabrate; seeds ca. 3.5-4

mm. long and 2.5-3 mm. broad.
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Costa Rica aiul P;niama, western Soutli Amt-rica from Colombia 1o northern

Bolivia; forested hills.

In tlie past, all the collections of Panama were referred to A. aspcra Aubl., a

name considered b) I^itticn (Rcc. Trav. Bot. Neerl. 22: 3G0. 1925) as nonien con-

fusum, Aublct (Hist. Pi. Cui. Fr. 545, /. 2/6. 1775) confusing here two species, A.

cchinata Gacrtn. and A. {^hihra Aubl. The taxonomy of some species of this group

is still unsatisfactory in spite of the revision made by IJillien (loc. cit. 32: 244-251,

fig. 4. 1935). In distinguishing species in his revision, he uses as essential basis the

sliape of the capsule and the nature of the pubescence of the leaves, the latter

character well known to be extremely variable in the MalvaJes. In the absence

of an exhaustive study of all available herbarium material, I am obliged to use the

conclusions of I'ittien, suggesting nevertheless that A. incnibranacca and the very

closely related species, A. cchinata Gaertn. emend. I'itt. (Guianas, north-easthern

Brazil), are doubtfully specifically distinct nnd form perhaps only the extreme

variation within a single taxon.

BOCAS DEL toko: Wutcr Valley, von Wcdcl SIO. canai. /om:: Barro Colorado Island,

Shattiick 1 1 57, Standlnj 31367, Wctmorc y Ahhr 115; drowned frnest of upper Rio Pequcni

between Salamama 1 lydrographie Station and Rio Bociueron, 70 m., Allen 17286. coclh;

region north of LI \'alle de Anton, alt. hOOO m., Allen 3746. coi.nn: between France

Field, Canal Zone and Catival, Standlcij 30303; Zona de la Ciloria, near Fate (Nombrc dc

Dios), alt. 10-104 m., Pitlicr 4087; Cuiamnta, Wispcrnini Camp, 50-75 ft., C. ^ W. run

llagvn iiV5. dakikn: Rio Chico, \ieinity Yaviza, KX) ft., Allen 4578; on trail between Paya

and Puera, Ri'o Paya, Stem, Chanjhers, Dieyer, Ehin\i,er 215; Cana and vieinity, R. S. Wil-

liams 947. PANAMA: vicinity of Arenoso, h)\\er Rio Trinidad, 2fi-5n m., Scibcri 627.

iMioviNCK unknown: Hayes s.n.

7. HELIOCARPUS 1..

Hft.iocakpus L., Sp. PI. 448. 1753, Gen. PI. ed. 5, 20^. 1754.

AdLnodisciis Turcz., Bull. Soe. Imp. Nat. Moseou 19(2): 504. I84fi.

Shnihs or trees, the pubeseenee of stellate liairs, the \ount; branehes usually

pubescent, the older ones glabrate or nearly so. Leaves alternate, petiolate,

stipulate, the stipules usuall}' large, fugacious or infrequentl}' persistent, the blade

entire or 3-lobate, sometimes auricidate-appendaged at the base, the margins

irregularly serrate, the basal serrations usually glandular, 3- to 7-palminerved.

Inflorescences gynodioecious or hermaphrodite, usual 1) terminal, infrequently

axillary, large, paniculiform, the ultimate branch lets bearing clustered cymes.

Flowers either hermaphrodite or pistillate, actinomorphous, pedicellate, 4- to

5-merous; calyx valvate, the sepals sotnetimes minutely appendiculatc at the apex,

usually pubescent without, glabrate within; petals 4-5 in the hermaphrodite

flowers, absent in the pistillate ones, free, vaUate, slu)rter than the sepals, gland-

less; stamens 12-40 in the hermaplirodite floucrs, staminodial or absent in the

pistillate ones, inserted on an enlarged and very short gonophore, the filaments

free; anthers 2-thecate, introrse, more oi less medifixus, versatile, longitudinally

dehiscent; ovary superior, sessile on the gunophore or borne on a gynopliorc, later-

ally compressed, ciliate along the margins and with shorter pubescence on the
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faco^. 2-ccllccl (falsely 4-celk'd at the base), the eells 2-ovulalc; style fih'form,

bifid, the stigma-lobes spreading, simple or slightly 2- to 3-Iobulatc. Fruil cap-

suhir, sessile or stipitale upon the aecrescent gjnopliore, laterally compressed and

bearing along the margins 2 rows of long plumose bristles, the faces pubescent or

glabrate, indehiscent, 2-loculate, (I-)2(-3) -seeded: seeds small, pendulous, com-

pressed-ovoid or comprcssed-pyriform; albumen carnosc; embryo straight; cot}"-

ledons plane, foliaceous.

A neotropical genus of ten species of A\hich only one occurs in Panama.

1. Heliocakpus POPAYANENSis M. B. K., Nov. Cicn. Sp. PL 5: 341. 1823; Lay, Ann.

Missouri Bot. C^ard. 36:532, /ig. 10. 1949.—Fig. 7.

Heliocarpiis trichapodus Turcz., Bull. Soc. Imp. Nat. Moscou 31(1): 226. 1838.

Ildiocarpus amcricanus L. var. (3 popai^anrnsis (H. B. K.) K. Schinn. in Mart., PL Bras.

12(3): 142. 1886.

Hcliocarpus pohjaitdrus S. Wats. var. ?'i(}difli)rus J. D. Sm., Bot. Gaz. 23: 240. 1897.

Hcliocarpus nodiflorus (J. D. Srn.) J. D. Sm. & Rose, Conlr. U. S. Nat. Herb. 5: 126. 1897.

Hcliocarpus amcricanus var. Schunianni E. G. Baker, Jour. Bot. 36: 131.

Hcliocarpus popayancnsis var. Purdiei E. G. Baker, Inc. cit. 132. 1898.

Hcliocarpus popayancnsis var. trichopoda (Turcz.) E. G. Baker, loe. cit. 132. 1898.

Hcliocarpus popayancnsis var. '^randifoUus Hoehr., Ann. Conserv. Jard, Bot. Geneve 18: 116.

1914.

Hcliocarpus dicUnus Hoehr., Inc. cit. 117. 1914.

Hcliocarpus holiviensis Hochr., loc. cit. 118. 1914.

Hcliocarpus Rosci Ilochr., loc. cit. 119. 1914.

Hcliocarpus stipulatus Hochr., loc. cit. 121. 1914.

Hcliocarpus australis E. E. Wats., Bull. Torr. Bot. Club 50: 124. 1923.

Hcliocarpus rudis E. E. Wats., loc. cit. 126. 1923.

Hcliocarpus subtrilohus Spraguc, Bot. Mag. (yl:2'67. 1923.

Hcliocarpus excelsior Morton, Jour. Wash. Acad. Sci. 27: 307. 1937.

Hcliocarpus Gcntlei Lundcll, Phytologia 2: 3. 1941.

Tree 6-30 ni. tall, the young branches fcrruginous-tomontcllous to puborulous,

the older ones glabratc. Leaves w itli a petiole ()-8 cm. long, ferruginous-puberulous,

the blade broadly ovate to ovate-cordate, rounded to deeply cordate at the base,

usually with 3 acuminate lobes, sometimes obscurely 3-lobed or only acuminate

at the apex, IG-20 cm. long and 14-18 cm. \\\dc, discolored, the margins irregularly

serrulate, tlie u]3per surface dark green, sparselj- and shortly ferruginous-puberulous,

the lower surface light green and ferruginous-puberulous, 5- to 7-palminerved, the

nervation very slightly prominent beneath. Inflorescences gynodioecious, usually

terminal, tlie cymes ca. 12- to 20-flowered, sometimes condensed in nodose clusters,

the flowering peduncles 3-radiate. Hcnnaphrodile flower with a pedicel ca. 2-4

mm. long, tomentellous, the sepals 4, narrowly lanceolate, acute and somewhat

cucuUate, ca, 4-7 mm. long and 1-1.2 mm. wide, fleshy, tomentellous without,

glabrous within; petals 4, iiarrowly spatulate, ca. 3-4.5 mm. long and 0.5-0.75 mm.
wide, glabrous; stamens about 12-24, the filaments ca. 3-4 mm. long, the anthers

ca. 0.75 mm. long; ovary borne on a very short gynopliore ca. 0.5 mm. long,

cvoid to suborbicular, ca. 0.6-0.8 mm. long and 0.5-0.7 mm. broad; style ca. 1-2

mm. long, bifid about one third of its length, the stigma-lobes usually obscurely 2-

to 3-Iobulate. Pistillate flower witli a pedicel ca. 2 mm. long, tomentellous, the
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A
Figure 7. I li:i.iocAKrus popayam-nsis II. R. K.: A, leaves, lower surface (X y'^); H,

herinaplirodite [lower (
>.' 6^ {) ; C, pistillate ilower (X 673); H, fruit (X 2%).
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sepals 4, narrowly lanceolate, acute and sr)mc\\hat cucuUatc, ca. 4-5.5 mm. Ion

and 1-1.5 mm. wide, fleshy, tomentellous witliout, glabrous within; petals re-

duced or absent; staminodcs numerous; ovary borne on a very short gynophore ca.

0.5 mm. long, more or less suborbicular, ca. 1-1.2 mm. in diam.; style ca. 1.3-1.8

mm. long, slightly bilid to bifid about one tliird of its length, the stigma lobes

obscurely lobulate. Fruit ellipsoid to slightly obovoid, the accrc\sccnt gynophore

ca. 5-10 mm. long, shortly stcllate-lu'rsutc and provided wit1i some plumose
bristles, the body ca. 3-4 mm. long and 2-3 mm. broad, the pluinosc bristles ca.

4-7 mm. long, the faces covered either with stellate hairs or with shorter plumose
bristles and stellate hairs; seeds ovoid, ca. 2.5 mm. long, with a depression in the

middle.

A species winch extends from southern Mexico to northern Argentina and
grows usually at altitudes from 500-2,500 m., in secondary forested valleys or on

slopes; the local name is maja^i^ilillo.

CANAL /one: Gatun. Ostenfdd 50; Barro Colorado Island, LII. & EZ. Bailey 380,
Frost 218, Shatluck 662, 754, Wctmore, Ahhc & Avilrs 108, Woodworth & Vestal 730, 748;
Darion Station, Slandley 31552; Empire Station, Hayes 437; Empire to Mandinga, 'Pipcr
5532; Ccrro Gordo, near Culebia, ah. 50-290 m., Plttier 2305; C 16, back of Ciirundu,
Harvey 5288; along an old trail above the Reservoir, 1 to 3 miles froiri Gnrgona. alt. 40-
150 m., Maxon 4751; locality unknown, Christopherson 117. cniRiyui: valley of the upper
Rio Chiriqui' Viejo, P. White 29; vicinity of "New Switzerland," central valley of Rio
Chiriqui Vicjo, Mien 1398; vicinity of Cerro Punta, alt. 2,000 m., Allen 1519; slopes of
Volcan Baru, near town of Ccrro Punta, all. 6,000 h.. Stern & Chambers 77; between Cerro
Vaea and Hato del Loro, alt. 850-1,100 ni., Piltier 5392; around Camp Aguacatal, eastern
slope of Chiriqui Volcano, alt. 2,100-2,200 m., Pittier 3082. cocii: hills south of EI Valle de
Ant6n, alt. 600-800 m., Allen 2849: south rim of El Valle de Anton, alt. 650 ni., Allen
2912; El Vallc de Ant(m, along Rio Indio trail, 500-700 m.. Hunter &* Allen 304. colon:
vicinity of Galuncillo, Piper 5612. dakien: Cana and vicinity, R. S. Williams 827; localitv

unknown, Machride 2713. province unknown: Cowell 270, 27F Hayes 947, 1015,

8. TRIUMFETTA L.

Triumikita L., Sp. PI. 444. 1753, Gen. PI. ed. 5, 203. 1754.

Bartramia P., Sp. PI. 389. 1753, Gen. PL cd.5, 184. 1754.

Porpa Blume, Bijdr. Fl. Nederl. Ind. 117. 1825.

Ceratosepalum Oliv., Hook. Ic. PI. t.2307. 1894.

Shrubs or trees, the puhcscenco usually of stellate hairs. Leaves alternate,

pctiolatc, stipulate, the stipules usually large and persistent, rarely fugacious, the

hlade entire or 3- to 5-lohcd or rarely 5- to 7-partite, the margins irregularly

^crratc, the hasal serrations usually glandular, 3- to 7-palmincrvcd. Inflorcsecnecs

hermaphrodite or gynodioccious, usually axillary, sometimes terminal, consisting

generally of numerous aggregate dichasia, the bracts foliaceous. Flowers either

hermaphrodite or pistillate, actinomorphous, pedicellate, generally 5-mcrous,

rarely 4- or G-mcrous; sepals valvate, with apical appendages, usually pubescent

without, glabrous within; petals sometimes al^sent, free, imbricate, shorter than the

^epals, usually ciliate at the base, glandlcss; gonophore sliort, sometimes obsolete,

bearing 5 manifest glands opposite the petals, these sometimes united into a
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full ring or somotimrs absent, usually crowned l\v a ciliate membranous urceolus

surrounding tbe stamens; stamens 5-()0 in tbe liermaphroditc flowers, staminodial

or absent in tlie pistillate ones, tbe filaments free; antbers 2-tbecate, introse, more

or less medifixus, longitudinall) dcbiseent; ovary superior, sessile on tbe gonopliore,

infrequently borne on a very sbort gynopliore, ellipsoid to orbicular, covered with

many, sbort, straight to uncinate, liyaline spinules, 2- tu fJ-loculate, tbe cells 2-

ovulate; style filiform; stigma entire or shortly 2- to 5-parted. Fruit capsular,

mostly sessile on tlie slightly accrescent gonopbore, covered with many tubercles,

bristles or spines elongating from tb(* pericarp at tlie base of the spinules, the

appendages glabrous or pilosulose and topped by the hyaline, straight to un-

cinate spinules, indehiscent or loculicidally dehiscent, 2- to 5-loculatc, the cells 2-

seeded, or falsely G- to 10-celled, tbe cells 1-seeded, exceptionally 1-celled and 1-

secded by abortion; seeds pendulous, compressed-ovoid to pyriform, albuminous;

embryo straight; cot\ledons flat, foliaceous.

A large pantropical genus of about 150 species of whicli some are widely

distributed as weeds in cultivated fields. In his recent revision of the genus for tbe

New World, Ko Ko Lay (Ann. Missouri Bot. Card. 37: 315-395. 1950) recognizes

43 species in tropical America; five species are reported from Panama, but one

other, T. scmitriloha Jacq., is to be expected, while several otiiers occur in Central

America north of Panama.

a. Hyaline spinules of ovary and buit straight or annate; petals 5.

b. Flowers large, 3.4-3.7 em. long; stamens ea. 20; fruit-body fi-8 r\^n^.

in diam '• T. spkciosa

hi). Flowers small, 8-1(1 mm. long; stamens ea. 50; fruit-body 3-4 mm. long

and ca. 2 mm. in diam - 2. T. akbohi-sckns

aa. Hyaline spinules of ovary and fruit unciiKUe.

c. Petals 5; stamens 20-30; gonopbore ca. 0.7-0.8 mm. long, liraring 5 mani-

fest glands, the urceolus ta. 0.5 mm. long.

d. Flowers 12-18 mm. long; apical appendages ul .sepals 1-1.5 mm. long;

petals 10.5-13 mm. long; fruit t-overed with very numerous spines

(ca. 200), these sparsely hirtcllous esix^cially near the base.,./\ T. grandui.ora

dd. Flowers 8-13 mm. long; apical appendages of sepals 1.8-2.5 mm. long;

petals 7-9 mm. long; fruit covered witli ta. 75 retrorsely pilosulose

j^pipf,^;
4. T. liOGOTLNSIS

cc. Petals absent; stamens (5-)10(-15); gcmophore and urceolus obsolete,

glands absent; fruit covered with about 50 retrorsely pilosulose spines

5. T. Lappula

I. TKiUMi-hiTA siMxaosA Sccm., Bot. V()>. Herald 8(>. 1853; Lay, Ann. Missouri Hot

(^ard. 37: 338. 1950.—Imr. 8.

'riiumfctta macrocalyx Turcz., Bull. Soc. Imp. Nat. Mosciiu 31(1): 230. 18o8.

Trhimfi'tta mivropctala Hochr., Ann. Conserv. Jard. Bot. Geneve 18: 98. 1914.

Shrub 0.r)0-2 m. liigh, sometimes small tree up to 3-() m. tall, the branches

and inflorescence-axes rather densely ferruginous-araeljnoid. Leaves with a petiole

1-5 cm. long or even more, very densely arachnoid, tlie blade rounded-ovate, often

3-lohate. rounded to mure or less cordate at the hase, the terminal lohe acuminate,

the laterals short and generally rather obtuse, sometimes acuminate, G-[) cm. long;
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D

F

Figure 8. Triumfetta speciosa Seem.: A, leaf, lower surface (X 2/3); B, flower (X
l'/3); C, id., longitudinal section (X I'/j); D, gonophore, urceolus, ovary, base of style
and of 4 fdaments (X 62/3); E, fruit (X 22/3); F, spine of fruit (X 62/3).

and 5-7 cm. wide, the margins very irregularly and blunll> serrate, the serrations

often glandular, discolor, the upper surface dark green, lightly scabrous-puberulous,

the lower surface pale green, densely arachnoid, 3- to 5- to 7-paIminerved, the

nervation not prominent. Inflorescences axillary, the cymes of 1-2 cymules, usually

opposite the bracts, these ovate and short-petiolatc, the peduncles 4-10 mm. long,

the pedicels 4-8 mm. long, both densely arachnoid. Flowers large, 3.4-3.7 cm.
long, hermaphrodite, the sepals 5, linear-lanceolate, acuminate, the appendages
ca. 2-3 mm. long, 3.4-3.7 cm. long and ca. 3.S mm. wide, long-hirsute without,

glabrous within; petals 5, narrowly lanceolate, acute, only 6-7 mm. long and ca.
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1.5 mm. wide, very ck>nscly Inrsutc at tlio base outside. fi;labrous inside except a

transverse densely hirsute band near the base; gonophorc ca. 1 mm. long, tlie 5

glands usually formhig a full ring subcqualling the gonophore, the ureeolus ca.

U.7 mm. long, slightly undulate and densely stellate-eiliolate; stamens ca. 20, the

filaments 2.7-3 cm. long, glabrous, tbc antlicrs ca. 1.5 mm. long; ovary broadly

transversely elliptic, ca. 1 mm. long and 1.5 mm. broad, covered with numerous,

slightlv arcuate spinules; style 30-34 mm. long, hirsute at the base, t1ie stigma

acute. Fruit orbicular on the slightly accrescent gonopliore, the body G-H mm. in

diam., rather densely stcllate-puberulous, the spines 100 or more, ca. 3 mm. long,

densely hirtellous, the spinules arcuate, 4-celled and each cell 2-secded when

vounu, at maturitv w ith ()-8 distinct, 1-seedcd locules; seeds ovoid, ca. 2 mm. long.

Throughout Central America, from soutliern Mexico to Panama; open areas on

slopes of mountains or along the rocky banks of streams at altitudes of 1,300-

1,700 m.

cniRiQi-i: near Hacienda Ac Bnquotc, volcano of Chiriciui', Scctiiann 1240: vokan de

Chiiiqui, Boquctc Distr., 7,000 ft., Davidson r,15, 895; I'inca Lcrida to Boquctc, ca. 1,300-

1,700 in., Wnnd<^on, AUrn & Si-i})crt 1115; vieinity of F.i l^oquctc, Maxon 5081, Pitticr 2924;

Rajo Lino, Boquctc, 3,500 ft.. Bra. Maurice 876.

2 TKiLMri-TTA AKBORF.scENs (Sccm.) Spraguc, Kew Bull. 1923: 351. 1923; Lay,

Ann. Missouri Bot. Card. 37: 344. 1950.

IJfliociirpus (irhorcsccns Sccm., Bot. Voy. Herald 86. 1853.

Shrub or small tree, up to 5-6 m. high, the branches and inflorescence-axes

lerruginous-tomentellous. Lawes with a slender petioles (")-9 cm. long, ferruginous-

tomentellous. the blade brt)aclly ovate, usually 3-lobate, cordate at the base, llie

middle lobe long-acuminate, the laterals acute to acuminate, 10-13 cm. long and

7-10 cm. wide, the margins very irregularly serrate, the basal serrations generally

glandular, discolor, the upper surface raihei densely puberulous, the lower surface

tomentose, usually 7-palminerved, the nervation slightly prominent beneath.

Inflorescences terminal, the c>mes of 3-5 cjmules condensed in nodose clusters, the

peduncles 2-4 mm. long, the pedicels 2-3.5 mm. long, both lerruginous-tomen-

tellous. Flowers 8-10 mm. long, hermaphrodite, the sepals 5, obovate-linear, acute,

the appendages ca. 1 mm. long, 8-10 mm. long (the a|ipendages included) and ca.

1.5 mm. wide, palid and tomentellous without, ydlow-brown and glabrcsccnt

within; petals obovate-spatulate, rounded, ca. 2.5 mm. long and 1 mm. wide, puber-

ulous near the base; gonophore ca. 0.()-0.7 mm. long, with 5 distinct elliptic glands

subcqualling the gonophore, the ureeolus ca. 0.4 mm. long and briefly ciliolate;

stamens ca. 50-r)0, the iilaments ca. 3-3.5 mm. long, glabrous, the anthers ca.

0.8 mm. long; ovary ovoid, ca. 0.7 mm. in diam., covered with straight spinules;

style ca. 3.5-5 mm. long, glabrous ^tignia very shortly 2-parted. Fruit suborbicular,

the body 3-4 mm. long and ca. 2 mm. in diam., glabrcsccnt. the spines ca. 75, 3-4

mm. long, sparsely hirtellous, the spinules straight to slight!)' arcuate, 2-celled.

each cell 1 -seeded; seeds pyriform, flattened, ca. 2.5 mm. long.
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Costa Rica and Panama.

cocle: Canton of Nata, on the banks of the Rio de Santa Maria, Seemann 96 (type).

PROVINCE unknown: Cowell 239.

3. Triumfetta grandii-loka Vahl, Eclog. Am. 2: 34. 1798; Lay, Ann. Missouri Bot.

Card 37: 363. 1950.

Triumfetta nemoralis St.-Hil., Juss. & Camb., I'l. Bras. Merid. 1:221, i.56 (A). 1827.

Triumfetta longlscta DC, PI. Rar. Jard. Geneve 64. 1829.

Triumfetta longicuspis Turcz., Bull. Soc. Imp. Nat. Moscou 31(1): 229. 1858.

Triumfetta cijmosa Triana & Planchon var. glahresccns Triana & Planchon, Ann. Sci. Nat.,

Bot, ser. 4, 17:354. 1862.

Triumfetta cijmosa var. hirsuta Triana & Planchon, loc. cit. 354, 1862.

Triumfetta grandiflora var. brasiliensis Hochr., Ann. Conscrv. Jard. Bot. Geneve 18: 100.

1914.

Triumfetta boijacana Moldenkc, Phytologia 1: 10. 1933.

Triumfetta Schunkei Macbr., Candollea 5: 381. 1934.

Shrub or small tree, 2-4 m. high, the young branches and inflorescencc-axes

more or less densely araclinoid, the hairs mostly stellate, the older branches gla-

hrate. Leaves with a slender petiole 3-10 cm. long, arachnoid, the blade ovate to

broadly ovate, rounded to cuneate at the base, long-acuminate at the apex, ca.

8-15 cm. long and 5-9 cm. wide, the margins irregularly serrate, the serrations

often glandular especially near the base, both surfaces rather sparsely pubescent,

the hairs mostly stellate, 3- to 7-palminerved, the nervation slightly prominent

beneath. Infloreseenees usually terminal, the cymes of 1-2 cymules, usually

opposite tl^e bracts, these narrowly ovate to narrowly elliptic, the peduncles ca.

4-7 mm. long, the pedicels ca. 3-6 mm. long. Flowers 12-18 mm. long, hermaph-

rodite, the sepals 5, narrowdy oblong-lanceolate, acute, the appendages ca. 1-1.5

mm. long, 12-18 mm. long (the appendages included) and 1.5-2.5 mm. wide,

sparsely hirsute to glabresccnt without, glabrous within; petals 5, narrowdy

obovate-spatulate, rounded and subcrenate, 10.5-13 mm. long and 2.5-3 mm. wide,

yellow, glabrous except the ciliate base; gonopliore ca. 0.7-0.8 mm. long, with 5

distinct suborbicular glands, the urceolus undulate, ciliate and ca. 0.5 mm. long;

stamens 20-30, the filaments 7-11 mm. long, glabrous, the anthers ca. 1 mm. long;

ovary suborbicular, ca. 1.6-2 mm. long and 2.1-2.5 mm. broad, densely covered

with uncinate spinulcs; styles 8-11 mm. long, glabrous; stigma obscurely parted.

Fruit suborbicular, the body ca. 5-6 mm. in diam., glabresccnt, the spines very

numerous, ca. 200, ca. 4 mm. long, sparsely liirtellous especially near the base,

the spinules uncinate, rather easily loculicidally dehiscent, 3- to 5-locuIate, each

cell 2-seeded; seeds pyriform, ca. 3 mm. long and 2 mm. wade.

Rather widely distributed throughout tropical America, though not abundant

at any single locality, usually growdng at altitudes of about 600-2,000 m. Only

one specimen has been collected in Panama.

cocle: vicinity of El Vallc dc Anton, alt. ca. 600 in,, Allen 2027 or 2072.
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4. l^ui'MFKTTA HOcoTEXsis DC, Piodr. 1 : SOf). 1824; Lay, Ann. Missouri Hot. Garcl.

37: 36f^. 1950

Triumfctta pilosa H. B. K., Nov. Gvn. Sp. PL 5: 34-5. 1823, non Roth, Nov. PI. Sp. 233. 1821.

Triumfctta scpiutJi St.-IIil., Juss. & Canih., Fl. Bras. Merid. 1:222. 1827.

Triumfctta dumriorwn Schlecht., Linnaoa 11:377. 1837.

Triumfctta hisplda A. Rich., Bot., PI. Vase in Ramon do la Sagra, Hist. Phys. Pol. Nal.

Cuba 204. 1845.

Triumfctta gri}ssulariacfi)lia A. Rirh., Inc. cit. 20.5. 1845, /.22. 1850(?).

Triumfctta Lindcniana Turt/., Bull. Soc. Iniji. Nat. Moscou 31(1): 229. 1858.

Triumfctta Bottcriana Turcz., loc. cit. 32:260. 185S].

Triumfctta nrizaha Turcz., loc, cit. 32:261. 1859.

Triumfctta Joscfma Polak., Linnaca 41: 552. 1877.

Triumfctta vinccntina Urb., Symb. Ant. 5:414. 1908.

Triumfctta valcncicncis Kunth, Report. Sp. Nov. Beib. 43:464. 1927.

Triumfctta panamcn'iis Jobnston, Sargent ia 8: 194. 1949.

Shrub 1-2 m. liigh, somotimcs small tree up to 4 m. higli, the branches covered

with short stellate and long hirsute simi)le hairs especially when young. Leaves

with a petiole 2-7 cm. long, covered with short sttdlatc and long hirsute simple

hairs, the blade broadly elli])tic, usuallv 3-lobate, sometirncs only obscurely so,

rounded to subcordale at the base, the apex acuminate, 7-14 cm. long and 5-11

cm. wide, the margins irregularh' and more or less bluntly serrate, the upper

surface slightly hirsute and mostly with long simple hairs, the lower surface

scatteringly puberulous with appressed stellate hairs and some spreading simple

hairs, 5-palminervod, the nervation slightl)^ prominent beneath. Jfiflorcscences

axillary or oppositifolious, the cymes of 2-3 cymules, the bracts lanceolate to

narrowly elliptic, 3-10 cm. long and 1-5 cm. wide, the bractcolcs narrowly

lanceolate, ca. 3 mm. long, long-hirsute, the peduncles 4-7 mm. long, the pedicels

3-4 mm. long, both long-hirsute. Flowers 8-13 mm. long, hermaphrodite, the

sepals linear, acute, the apical appendage ca. 1.8-2.5 mm. long, 8-13 mm. long

(tlie appendages included) and ca. 1.5 mm. wide, Ilesl^y, long-hirsute without,

glabrous within; petals 5, narrow Ij- obovate, ciliate at the base, more or less acute

at the apex, 7-9 mm. long and ca. 2 mm. wide, \'ellow, sometimes orange; gono-

phore ca. 0.75 mm. long, bearing 5 distinct suhorbicular glands subequalling the

gonophore, the urceolus undulate, ciliate and ca. 0.5 mm. l(M*ig; stamens 25-30, the

filaments ca. 4-7 mm. long, glabrous, the anthers ca. 1 mm. long; ovary sub-

orbicular, ca. 1 mm. in diam., densely covered with uncinate spinules; st}'le fili-

form, G-1 mm. long, glabrous; stigma obscurely 3-l{4ndatc. Fruit si:)]i(M()id on the

slightly accrescent gonophore, the bod\' ca. 4 mm. in diam., stellate-hirsute, the

spines about 75, ca. 3-4 mm. long, retrorsely pilosulose, the spinules uncinate,

3- or 4-loculate, each cell 2-seeded; seeds lenticular, 2-3 mm. long and ca. 2 mm.
w ide.

A weedy species widely distributed throughout tropical America, growing in

open sunliglit, on hill-slopes, usuall)- at altitudes of about ()00-2,000 m.

CANAL /.oxl: banks of the Chagrcs Ri\cr, near sea level, Maxon 4799: Camboa, Stand-

Icii 28500, 285//, Las Cascadas Plantation, near Suinnn't, Standlcii 29603: Empire to Man-
dinga, Piper 5452, 5453, 5462; Rio Grande, near Culehra, alt. 50-100 m., Pitticr 2128; Corro

Cordo, near Culcbra, Sfar.dlcy 26024: \-ici!U*!\ of MirnfloK^s, P, fe* G. White 52,' along the
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old Las CruL'CS Trail, between Fort Clayton and Corozal, SUindlcij 29204; Balboa, SlaiuUcn

25613; along an old trail above the Reservoir, 1 to 3 miles From Gorgona, alt. 40-150 in.,

Maxon 4730; base of Contractors Hill, Dwijcr 2871. chikiqui: Bajo Mona, mouth of Quc-
brada Chiquero, along Rio Caldcra, ca. 1,500-2,000 m., Woodson, Allen & Scihcrt 1002;

vicinity of Bajo Mona and Quebrada Chiquero, alt. 1,500 m., Woodson isf Schcnj 592;

Boquete, alt. 4,000 ft., Davidson 861; vicinity of El Boquete, Bro. Maurice 692. Panama:
hills above Campana, alt. 600-800 m., Allen 1309; along the Corozal Road, near Panama,
Standlcy 26789; Tuniba Muerto Road, near Panama, Slandlaj 29762; vicinity of Juan

Franco Race Track, near Panama, Standlcy 27697; vicinity of Bella Vista, Piper 5355; Sa-

banas, Bro. Paul 234; between Las Sabanas and Matias Hernandez, Standlcy 31838; Agri-

cultural Experiment Station at Matias Hernandez, Pittier 6914, 6925; near Matias Hernan-
dez, Standlcy 28964; San Jose Island, Johnston 1112. province unknown: Hayes 325.

5. TRiiAirETTA Lappui.a L., Sp. PI. 444. 17v53; La>', Ann. Missouri Rot. Card. 37:

378, fig. 12. 1950.

Triumfctta hctcrophylla Ram., Encycl. Meth. Bot. 3:420. 1789.

Trlumfctla sinuosa xMiq., Einnaea 22: 466. 1840.

Triumfctta Ilostmanni Miq., loc. cit. 466. 1849.

Triumfctta Bcrtcrii Turcz., Bull. Soc. Imp. Nat. Moscou 31 (1 ) : 227. 1858.

Triumfctta Sahmanni Turcz., loc. cit. 31(1): 229. 1858.

Triumfctta quinqucloha Turcz., loc. cit. 36(1): 574. 1863.

Shrub ca. 0.60-2.50 m. high, tlic branches and inflorcscencc-axos ferruginous-

pubescent. Leaves whh a petiole ca. 2-8 cm. lung or sometimes slightly more,

fcrruginous-araclmoid, the bhide broadly ovate, sometimes pandurate, often 3- to

5-lobatc, the lobe tips, at least the terniinal, acuminate, ca. 8-10 cm. long and 7-S)

cm. wide, tlio margins irregularh' serrate, the serrations usual]}' glandular, tlic up-

per surface pubescent, tlic lower one araclmoid to pubescent, 3- to 5-palminerved,

the nervation slightly prominc^it beneath. Inflorescences axillary, tlie cymes of 2.

rarel)' 3 cj'mulcs, general Iv condensed, the bracts o\-ate to more or less elliptic,

rarely obscurely 3-lobatc, the peduncles and pedicels short, 1-2 mm. long, sparsely

hirsute. Flowers 4.5-5.5 mm. long, hermapliroditc, the sepals 5, narrowly oblong,

cute, witli a very short apical appendage ca. 0.5 mm. long, ca. 4.5-5.5 mm. long

and 0.5 mm. \\'ide, fleshy, sparscl)' hirsute \\-ithout, glabrous within; petals absent;

gonophorc and urceolus obsolete, the ghmds absent; stamens (5-) 10(-15), the

filaments ca. 3-4 mm. long, glabrous, the anthers ca. 0.5 mm. long; ovary subor-

bicular, ca. 0.()-0.8 mm. in diam., covered with numerous uncinate spinules; st)lc

ca. 3-3.5 mm. long, the stigma obscure])' 2- to 3-parted. Fruit broadly elliptic, tlio

body 3-4 mm. long and 2.5-3 mm. broad, lightly stellate-pubescent, the spines

bout 50, ca. 1.8-2 mm. long, retrorsely pilosidose, the spinules uncinate, 2- or 3-

cellcd, each cell 1-seeded; seeds p}'riform, ca. 1.5-2 mm. long and 1-1.5 mm. wide.

Common throughout tropical America; usual'}' in dry open liabitats, often in

secondar}' formations; known as eadillo and eepa dc cahallo.

BOCAS DEL TORo: Chant^ulnolu Valley, Dunlap 122, 372, 433; vicinity of Chiriqui La-

goon, Old Bank Island, von Wcdel 1883, 1949, 2005; Water Valley, von Wcdcl 1710, 1779.

1825, 1847, 1854: Darkland, von Wedcl 2618. canal zone: Chagres, Fendlcr 172; vicinity of

Fort Sherman, Standlcy 30993: near Fort Randolph, Standlcy 28638; Mount Hope Cemetery,

Standlcy 28828; Catun, Bro. Hcriberto 124, Hayes 370, 991; hills west of the Canal, near

Catun, Standlcjj 27275; around the Agua Clara Reservoir, near Catun, alt. 20-30 m., Maxon
4660; Barro Colorado Island, Shattuch 657, 728, Wctmore & Ahhc 88, 174, Wilson 41, Wood-

a

a
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worth bf Vvsial 627; Frijolcs, Standlcij 27638; Darien Station, Standlcy 31523; Cdmhoa, Stand-

Icil 28533; Obispo, Standlcti 31735; Summit, Siandlni 26941; around^Culebra, alt. 50-150 m.,

Pitticr 2145; vicinity of Miiaflorcs Lake, P.While 279; Coro/al, Standh'ij 27392; vicinity of

Corozal, Piper 5302, 5308; Ancon Hill, 600 ft., R. S. Williams 21; Balboa, Standlcy 27124,

321 10. cocle; Aguadulcc, near sea level, Pitticr 4961; LI Valle dc Anton, trails near Finea

Tomas Arias, 600 m., Allen 4229. coion: between France Field, Canal Zone and Catival,

Standlcy 30242, 30423; Rio Viejo, vicinity of Puerto Pilon, 10 m., Allen 4100; Juan Mina

plantation, Rio Chagres, Region above Gamboa, 25 m., Allen 4125. daiuln: trail between

Cana and Boca de Cupe, vicinity of El Real, alcjng road to Rio Pirre, Stern, Chambers,

Dieyer, Ebln^er 610; locality unknown, Muehride 26S6. heurlka: vicinity of Ocu, 100 m.,

Allen 4056, panama: vicinity of San Carlos, alt. 0-10 m., Allen 1138; between Capira and

Potrero, 80-130 m.. Dodge & Hunter 8626; along ihe Corozal Road, near Panama, Standlcy

26792; Sabanas northeast of Panama City, Bm. Paul 184; Paitilla, Bro. llerihevlo 236; Punta

Paitilla, Standlcy 30805; Bella Vista, Standlcy 25339; Agricultural Experiment Station at

Matias Hernandez, Pitticr 6926; Rio Tapia, Standlcy 26726, 28057; near the big swamp east

of the Rio Tocumen, Standlcy 26698; Tocumen area, Dwycr 4884; Brujas, Mell s.n.; Taboga

Island, Standlcy 27043. 27989. veraguas: vicinity of Santiago, alt. ca. 50 m., Allen 1084.

PROVINCE unknow^n: Carlcton 722, Ilaycs 321.

9. DICRASPIDL\ Staiulley

Dicraspidia Standlcy, Field Mus. Nat. Hist., Bot. Scr. 4:226. 1929.

Shrubs or small trees, the pubescence of ^:imple and stellate hairs, often also

witli gland-tipped hairs. Lcdvcs alternate, petiolate, 2-stiinilatG, the stipules intra-

axillary, persistent, unequal, one filiform, the other large, peltate and foliaccous,

the blade dentate, palmincrved. Flowers supra-axillary, solitary, largo, her-

maphrodite, actinomorphous, long-pedicellate, 5-merous; calyx subepiginous, val-

vate, the sepals provided along the margins and at the apex with long filiform

appendages, persistent; corolla subepiginous, the petals free, longer than the calyx,

glandless; stamens numerous, all fertile, subepiginous, free, the filaments short

and filiform, the anthers 2-thecate, basifixus, versatile, longitudinally dehiscent

from the apex to tlie base; ovary subinferior to inferior, 10- to 12-celled (probably

initially 5-ceIled, but irregularly divided by false partitions), the cells many-

ovulate; style simple, thick and short; stigma S-dentate. Fruit baccate, surmoinited

by the persistent sepals, indehiscent, the epiearp thin; seeds, numerous, small.

A neotropical, monotjpic genus, occuring only in Honduras, Costa Rica and

Panama. This genus is easy to recognize by the characteristic leaflike, peltate

stipules, by the numerous, long, filiform appendages of the calyx and by the

position of the ovary which is almost inferior. Tlie affuiity of this genus to other

members of the famil)' is obscure.

1. DiCRASPiDTA DoiWFXL-SMiTini Standlcv, I^'eld Mus. Nat. Hist., Bot. Ser. 4:

227. 1929.—Fig. 9.

Shrub or small tree 3-10 m. high, the bark smooth, the branches whitish-

tomentose and long-hirsute. Leaves rather sliort-petiolate, tlie petiole terete, 1-1.5

cm. long, whitish-tomcntosc and long-hirsute, the stipules unequal, one filiform

and 1-1.2 cm, long, the other foliaccous, peltate, very short and eccentricaly stipitate,

suborbicular, up to 4.vS cm. in diam., sparsely pilose a]:)ove and whitish-tomentose

IxMieath; blade oblong to obIong-subobo\ate, somewliat as)'mmetric and sliglitly
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Figure 9. Dicraspidia Donnell-Smithii Standley: A, leaves and stipules (X %); B, flower (X
2/3); C, anther (X 11/3); D^ longitudinal section of ovary (X I'/s); E, fruit surmounted by the

persistent calyx (X %),
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cordnle al llu> lia^o, acuminate at tlic apex. 10-20 cm. long and 3-8 cm. w i(It\

membranous, ihc margins \k:\\ irrcirularh" dentate, the teeth acute to nior(* or les^

blunt, the upper surface dark ji;rten and sj^arsel}' pilose, the lower surface whitish-

tomentose, 5- to 7-palmiiierved, the nerxation prominent beneath. Flowers long-

pedicellate, the iH'dicel sleiuler, '4.;"-o cm. long, tomentose and long-liir^ule;

receptacle ca. 0.8 cm. in diam., tomcntellous and long-hirsute; sepals triangular-

acumhiate, 1-1. f! ci7i. long (without ajiical appendages) ;md O.o-O.T cm. wide at

the base, tomentose and hirsute outride, densely sericeous inside, each margin

provided with 4-5 hliform aj^pendages ca. (17-1 em. long, the apical apiXMulage

ca. 1-1.2 cm. long; ptMals obovate, irregularly and bluntly dentate, 3-4 cm. long

and up to 2. 8-3. .5 cm. wide. thin-mendM-anous, bright >ello\\, glabrous; stamens

with uneciuad filaments, ca. 0.3-0.7 em. long, glabrou.^, the anthers oblong, ca. 1.2-

1.5 mm. long; ovar)' densel)' villous-araclinoid at the ape\\ the st\le thick, enlarged

at the base, ca. 0.8 em. long euu! 0.2:3 cm. broad at tlit^ liase, araclintjid on the

lo\\(u- part, the stigma n-dtnlate. Fruil baccate, trans\-erscl\ elliptic, ca. 1 cm. long

and 1.5-1.8 cm. broad, hirsute-arachnoid; seeds ca. 0,4-0,5 mm. long.

In second G;ro\\th and along streams.

BOCAs D[-:k toko: bcUiks t)f Chan;j;uin()la l\i\'er, Diuihip 439 (l\pc); !t)\\er ('han.i^uinola

River, Sloik 286.

INDI-X Ob LATIN NAMFS
Nunibers in luWdfaco lyj^e refer to descriptions; italic refers to the listing of a Jiainc as a

syncjnyin; orJinar\- t\'po indicates names incidental!}' niciUiont^d.
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DonnelbSrniihii, .'52

Eroteuni. 7



1 964J

FLORA OF PANAMA ( Fuiiiil)' 114. TiUacc'dc) 35
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hispida, 30

Hustmanni, 37

Joscfina, 30

Lappula, 31
Lindeniana, 30

longicuspis, 29

longiseta, 29

macrocalyx, 26

micropctala, 26

nemoralis, 29

Orizaba, 30

pananiensis, 30

pilosa, 30

quinqueloba, 37
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sinuosa, 37

speciosa, 26
valenciensis, 30
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Part VI

Family 116. BOMBACACEAE^
By ANDRE ROBYNS-^

Trees, infrequently shrubs, mucilaginous, armed or unarmed, glabrous or lepi-

dote, or with stellate, tufted, or even simple hairs. Leaves alternate, simple or

compound-digitate, stipulate, the stipules fugacious. Inflorescences cymose or race-

mose or flowers solitary, sometimes cauliflorous. Flowers often bracteolate, small or

large, hermaphrodite, seldom imperfect, actinomorphous, rarely more or less zygo-

morphous, usually 5-merous, with or without epicalyx; receptacle glandular or not;

calyx valvate, lobate or truncate, caducous, persistent or accrescent; petals none or 5,

contorted, usually adnate to the base of the staminal column; stamens 5 to numerous,

usually monadelphous, rarely free; anthers 1- to 2- to many-thecate, free or coherent,

hippocrepiform to linear, sometimes anfractuose, usually longitudinally dehiscent,

rarely porose; pollen porate, colpatc or colporate, with reticulate sexine, provided or

not with suprategillar elements or with tegillate and spinulate sexine; staminodes

infrequently present; gynoecium with 2-5(-r)) or 10(-15) syncarpous carpels; ovary

superior, sometimes subinferior, 2- to 5(-6)- or 10(- 15) -celled, with (l-)2-many

ovules in each cell and with axilc placentation; ovules anatropous; style simple;

stigma capitate or divided. Fruit capsular, smooth or sometimes spinose or samaroid,

usually opening by 3 or 5 valves, sometimes more or less long-lanate within, infre-

quently pulpy and indehiscent; seeds glabrous, sometimes alate or arillate, often

oleaginous; albumen generally none or scant; embryo usually curved, sometimes

straight; cotyledons epigeal, plane or folded, foliaceous or carnose.

A pantropical family of about 2G genera, particularly well developed in tropical

America; nine genera are represented in Panama. The capsules of some genera

{Bomhax L., Ceiba, Ochroma) are filled with w^ooly fibers, commonly named kapok;

Adansonia L., Bonibacopsis, Durio Adans. and Pachira have edible seeds; and the

genus Ochroma furnishes the well-known balsa wood.

a. Leaves compound-digitate; capsule loculicidally dehiscent.

b. Seeds not winged.

c. Staminal column divided into many filaments, each bearing a single

anther, these hippocrepiform to oblong-linear.

1. Tlie Flora of Panama by Robert E. Woodson, Jr. and Robert W. Schery and
Collaborators should be cited as: Ann. Missouri Bot. Card., with volume number, pagination
and date of the Annals.

2. Assisted by National Science Foundation Grants No. G-7144 (Principal Investigator,

R. E. Woodson, Jr.) & GB-170 (Principal Investigator, H. C. Cutler).

3. I wish to express my sincere thanks and appreciation to the directors and curators

of the following herbaria for the loan of material and facilities for study: Arnold Arboretum,
Chicago Natural History Museum, Gray Herbarium, New York Botanical Garden and United
States National Herbarium.

Published November 30, 1964.
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(1. Lcallels inarticulate; capsule clriisrl}' long-lanale within

1. PsKUDOHOMliAX

dd. I.eadets articulaie.

e. Deciduous trees; eapsule densely l()iii!;-lanale within; seeds

numerous, 0.4-1 em. long and l).'i,>0.95 em. wide 2. Bombacopsis

ce. Evergreen trees; capsule silky-villous within; seeds few, 2-

3.2 em. x 2.2-6 cm. x 2-2.2 cm 3. Paciuha

Staminal colunm divided into f) iilamenls, each hearing 2-3 anfrac-

luose anthers or 2 superposed, linear and slightly flexuose anthers. .-4. Ceiba

bh. Seeds broadly winged; stamens 5, the staininal eolunni long, the anthers

almost sessile, elongated, spirally twisted, vermiform 5. Gyraxthhua

aa. Leaves simple.

r. Clapsule indehisccnt.

g. Staminal column separating into many pcnitadelphous lllaments, each

bearing a single anther; ovary superior; capsule with .^ membranous

wings much enlarged laterall)- 6. Cavanu.i.i-sia

Staminal column undivided or shortly 5 dentate to 5-lobate, the
^^^

anthers sessile to subsessile; ovary subinferior; capsule not winged

7. Quakahihi:a

ff. Gapsule loculicidall) dehiscent.

h. Fldwers small, up to 1.8 cm. long, either liermaphrodite or staminate;

staminal column dixided into many unetjual filaments, each bearing

a single anther; ovary and capsule 3-cclled; capsule glabrous or nearly

so within; seeds arilhue ^' IIamih-:a

hh. J'lowers large, up to 11-15 cm. long, herma])hrodito; staminal column

shallowl}' 5-lobate, antheriferous fonn about the middle to the apex,

the anthers sessile; ovary and capsule 5-cellcd; tapsule densely ]anate

wilhin; seeds not arillate ^- Ochroma

1. PS1-:UD()B()MBAX Dugaiul

Psi:im:)()1U)mbax Dugand, Caldasia 2: fSS. l!)43.

Trees or sometimes slirnbs, deciduous, mostly unarmed, the trunk straight or

spindle-shaped, the young branches gcnerall) w liitish-pruinose. Leaves pctiolate,

comixjund-digitate or seldom simple; digitate leaves 3- to 9(-ll)-foliolate, the

leallets inarticulate, sessile or petiolulate and entire; simple leaves with inarticulate

and entire blade. Injloresccnees cymose, tlic c\ mes 2- to 5-flo\vered, unipared or not,

or flowers solitary. Flowers hermaphrodite acliiK^morphous, pedicellate, 3-hracteo-

late, the hracteolcs fugacious or Jiot; receptacle mostly glandular; calyx cupuliform,

campanulate or suhluhiform, truncate to short!}' 55-lohate, coriaceous, accrescent;

petals 5, adnate to the base of the staminal column, lleshy, with tufted liairs, fuga-

cious; stamens LSO- 1,500, apparently 1-whorled, the staminal column divided into

many filaments or into 5-10 or 15 distinct phalanges, the anthers 1-thecate, hippo-

crcpiform, medifixus, extrorse, longitudinally dehiscent; pollen colpatc or colporatc,

the sexine retieidate; ovary superior, sessile, 5(-fi-<S) -celled, the cells many-ovulate,

the ovules inserted on a central columella; st\ le filiform; stigma capitate or 5(-f)-8)-

lobulate. Oipsules suhligneous, loculicidally 5(-()-8)-valvate, the central columella

winged and persistent; seeds nimierous, smalK in'riform, imbedded in copious whitish

to reddish kapok; cotyledons epigeal and expanded above the ground level, opposite,

pctiolate, equal, folded, foliaceous to slightly coriaceous, the primordial leaves

simple.

A neotroiiical genus of 20 species of which only one occurs in Panama.
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1. Psi-UDOBOMBAx siiPTHXATUM (Jacq.) Duf^cnnd, Cakiasi.i 2: G5. 194"^; A. Rohyns,

Rull. Jard. Bot. Ktat Brux. 33: 32, /;/. /. 1!)(;3.— Im"-. 1.

Bomhax scptmatiim Jacq., Eiiuin. Syst. PL 26. 1760.

Bnmhax hrptciphyllum L., Sp. PI. cd.2, 960. 1763, nc^n L., Syst. Nat. ed.l2, 457. 1767.

Pachira Barrignn Seem., Bot. Voy. Herald 83. 1853.

Bomhax Barrv^nn (Seem.) Decne., PL Scrrcs 23: 44. 1880.

Bomhax hakmoidcs Ulbr., Notizbl. K. Bot. Gart. Mas. Berlin 6: 156. I9N.
Bomhax carahobcnsc Pittier, Bol. Com. Ind. Venezuela 4(34): 32. 1923.

Tree 6-20 m. tall, the trunk spindle-shaped, ca. 80 cm. in diam. at the base and

1.40 m. in diam. at the largest portion, the crown rounded, the branches more or

less horizontal, the hark grayish w ilh longitudinal, greenish furrows, glabrous and

rimose, the branchlets whitish-pruinose. Leaves 5- to 9-foIiolate, the petiole thick,

slightly enlarged at the base, 8.5-34(-()8) cm. long, the leaflets sessile to shorth

petiolulate, the petiolule 0.4-1.2 em. long and canaliculate above; blade obovate,

elliptic to seldom oblong-elliptic, cuneiform and decurrent at the base, more or less

bluntly apiculate at the apex, 5-29 cm. long and 2.6-14 cm. wide, glabrous above,

glabrous or sometimes with scattered small Icpides beneath, the nerves prominent

beneath. Inflorescences c\'mose, the cymes 3-flowered and unipared, or flowers soli-

tary. Floirers 7-10 cm. long, tlie pedicel 1.8-4(-6) cm. long and 0.3-0.5 cm. in diam.,

glabrous; receptacle provided with 1 or sometimes 2 whorls of glands, glabrous or

sometimes lepidote; calyx cupuliform to cupuliform-campanulatc, truncate, 0.8-1.4

cm. long and 1.9-3 cm. wide, generally reddish-lcpidote without, silky-tomcntellous

w ithin; petals linear-lanceohtte, subacute, 6.5-9.5 cm. long and 1.8 cm. wide, pinkish

to cream-colored, tomentellous outside, pubescent-striate inside; stamens 1,000-1,200,

the staminal column 0.8-1.8 cm. long and 0.6-1.2 cm. in diam., glabrous at the base,

elsewlierc shortly silky to pubescent, divided into 5 dichotomous plialanges 4.3-6.5

cm. long; anthers ca. 2-2.5 mm. long; ovary conical, conical-oblong to subglobose,

5-angular or terete, 0.4-0.9 cm. long and 0.4-0.7 cm. in diam. at the base, generally

papillate; style 6.5-10 cm. long, slightly enlarged at the apex, glabrous; stigma

5-lobulate, the lobes ca. 1 mm. long. Capsule ovoid-fusiform, 5-angular, 12-15 cm.

long and 5-7 cm. in diam., sometimes papillate when young, quickly glabrate;

seeds broadly pyriform, ca. 0.6 cm. long and 0.5 cm, wide, dark brown; kapok wbite-

ra}'ish.

From Nicaragua to Panama, Colombia, Venezuela, Brazil (Territorio do Acre)

and Peru; on forested liills, in pastures, along roads, usuall}- on sandy soil; often

planted; known as harrigon in Panama.

CANAL zom:; Chagres, Isthmus uf Panama, Fendlcr 312; Catun, Hayes 718; Barro
Colorado Island, Shalluck 614, Wcimore & Abbe 110; around El Paraiso, alt. 30-100 m.,
Pittier 2512; around Culebra, alt. 50-150 m., Pittier 2154; Balboa, Standley 28537; locality

unknown, Harvey 5230, ]ohansen s.n. darien: vicinity of Pinogana, Allen 4295. Panama:
Matias Hernandez, A^^rieuliural Experiment Station, Pittier 6935; near Matias Hernandez,
Standley 28947; Ri'o Tocumen, Standley 29460; Sotto Caballo, near Madden Eako, C. E.
Smith, AT. H. Sjiiith (j^ Arrauz 3320; Taboga Island, Seemann 1632. province unknown:
Dodge y Allen s.n.
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Figure 1. Pseuixjbombax stPTENATUM (Jacq.) Dugand: A, leaf (X '/a); B, inflorescence

(X 1/2); C, flower (X 1/2); 1^» stamina] tube (X 2); K, longitudinal section of calyx and

gynoecium (X 1) (from Bull. Jard. Bot. fitat Brux.).
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2. BOMBACOPSIS Pitticr

BoMBAcoPsis Pitticr, Contr. U. S. Nat. Herb. 18: 162. 1916.

Bomhax L. sect. Pachiropsis K. Schum. in Mart., Fl. Bras. 12(3): 216. 1886, pro parte.

Pochota Ramirez Goyena, Fl. Nicaragucnse 198. 1909.

Bomhax sect, p Cviha Bakh., Bull. Jard. Bot. Buitcnz, ser. 3, 6: 175. 1924, pro parte.

Shrubs or trees, deciduous or evergreen, unarmed or sometiines armed, the

trunk buttressed or not. Leaves petiolate, the stipules lanceolate, the blade com-

pound-digitate, the leaflets 3-11, articulate, sessile or pctiolulatc, entire. Inflores-

cences cymose, the cymes paniculiform and pauciflorous, or generally flowers axil-

lary or subterminal, solitary, geminate or sometimes 3-nate. Flowers hermaphrodite,

actinomorphous, 7-25.5 cm. long, pedicellate, 3-bracteoIate, the bracteoles fugacious;

receptacle glandular or not; calyx cupuliform to tubiform, truncate or 3- to 5-lobate,

coriaceous or rarely spathaceous, persistent or accrescent; petals 5, oblong to narrowly

ribboned, sometimes oblanceolate or spatulate-linear, adnata to the base of the

staminal column, fleshy, with tufted hairs on both sides; stamens 100-1,000, 1- or

apparently 2-whorled, the staminal column divided into 5 or 10 or 15 phalanges;

anthers 1-thecate, oblong to linear, sometimes slightly curved or seldom hippocrepi-

form, submedifixus, extrorsc, longitudinally dehiscent; pollen zonicolpate or zonicol-

porate, the sexine of the walls reticulate and often provided with rugulate elements,

that of the mesocolpia sometimes echinulate; ovary superior, sessile, 5-cclled, the cells

many-ovulate, the ovules inserted on a central columella; style filiform; stigma

5-lobulate. Capsules subligneous to ligneous, loculicidally 5-valvate, the central

columella winged and persistent; seeds few to numerous, small to large, pyriform

to ovoid-angular, sometimes polycmbryon ate, imbedded in few to copious whitish

to reddish kapok; cotyledons epigeal and expanded above the ground level, alternate

to more or less opposite, petiolate or subsessile, unequal, coriaceous, the primordial

leaves simple or compound-digitate.

A neotropical genus (one species, Bomhacopsis glabra (Pasq.) A. Robyns, how-
ever, occurs in tropical America and in tropical Africa) of about 21 species of

which only two are reported from Panama.

a. Unarmed tree; flowers 13-24 cm. long; pedicel, receptacle and calyx without
glabrous; stamens ca. 280; ovary tomentellous; capsule ellipsoid, caudate-acumi-
nate at the apex; seeds 9-10 mm. long 1. B. sessilis

aa. Armed tree; flowers 7-11 cm. long; pedicel, receptacle and calyx without pubcru-
lous to tomentellous; stamens 100-166; ovary glabrous; capsule oblong-ovoid,
emarginate and mucronulatc at the apex; seeds ca. 4-5 mm. long 2. B. quinata

1. BoMBAcopsis SESsiLis (Bcntli.) Pitticr, Contr. U. S. Nat. Herb. 18: 162. 1916;

A. Robyns, Bull. Jard. Bot. Etat Brux. 33: 180. 1963.—Fig. 2.

Pachira sessilis Benth., Bot. Voy. Sulphur 70. 1844.

Pachira angusta Duchassaing ex Decne., Fl. Serres 23: 52. 1880, nom. nud. in syn.
Bomhax sessile (Benth.) Bakh., Bull. Jard. Bot. Buitenz. ser. 3, 6: 180. 1924; Johnston,

Sargentia 8: 200. 1949.
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Tree, deciduous, nirdium-sized to generally tall, up to 20-30 m. higiT, tlic trunk

straight, 20-40(-.')0) cm. in diam. and buttressed, the crown narrow and loose, the

branches more or less horizontal, the bark smooth, squamous and greenish. Leaves

(4-) 5- to 7- to y-[oliolate and glabrous, the petiole terete, slightly enlarged on both

ends, 2.5-14.5 cm. long; leaflets sessile to subsessilc, tlie blade oblanceolate to obo-

vate, cuneiform at the base, emarginate and mucronulate or sometimes rounded to

obtuse and mucronulate at the apex, 2.5-18.5 cm. long and 1.2-6.5 cm. wide, rigid

and chartaccous, bright above, dull below, the nerves slightly prominent on both

sides. Flowers precocious, clustered toward tlie tip of the branchlcts, axillary, soli-

tary, geminate or seldom 3-nate, 13-24 cm. long, the pedicel rounded, 0.5- 1.8(-3.2)

cm. long and glabrous; receptacle 5-glandular and glabrous; calyx cupuliform to

campanulate-subtubiform. truncate or 5-lobulate to undulate and mucronulate,

0.7-1.2 cm. long and 0.85-1 cm. broad, glabrous without, silky-villose within;

petals ribboned, acute, 13-24 cm. long and 0.55-0.05 cm. wide, puberulous on both

sides; .stamens ea. 280, the staminal column ().5-9(-

1

1.4) cm, long and 0.2-0.4 cm.

in diam., glabrous or seldom w ith 5 narrow, vertical, scatteringly puberulent zones,

divided into many pentadelphous fdaments, the filaments 5.5-9 cm. long, glabrous

and <j;enerallv bifurcated near the apex; anthers oblong, ca. 0.15-0.2 cm. long; ovary

ovoid, 5-onyiular, ca. 'I mm. long and 4.5 mm. in diam. at the base, tomcMitcllous;

style n-21 cm. lung, liirsute on the lower part; stigma obscurely 5-lobuIatc.

Capsule ellii^oid, obtuse at the base, caudate-acuminate at the apex, G-]2.3(-15)

cm. long and "^.S-S em. in diam., the valves yellowish-brown, scatteringly puberu-

lous to glabrous; seeds numerous, subglobose, sometimes more or less angular, 0.!)-l

cm. long and 0.7-0.93 cm. ^^ide, tlie testa brownish; kapok copious and pale brown.

Costa Rica and Panama, at tlie edge and in decichious and evergreen forests;

often planted as shade tree; also cultivated in Cuba and Jamaica; called cciho in

Panama.

CANAL -/OM-: Barro Colorado Island, Sl}attuck Ml, Standli'ij 40970, Wctmorc. Ahbr &
Shattnck 80, Wctmorc & Ahhr SUA, W^nuhcorth &" Vi'stal 432; Obi.st^ii, Slandlcij 3/752;

around Culrbra, Pittlcr 2407. 2422, 276lki: Coro/al, SUindlnj 27370; Ralhoa, Stcmdlcu 293/2;

Anron, garden of the hospital, Mason s.n.: Ancon, Pittlcr 2726; localily unknown, Ilarvcn

522!/, juhanscn 46. chiriqui: around Kl R.^quete, alt. 1,00(1-1,300 m., Pittlcr 3310. cocu'::

Penonoine and vicinit}', R. S, Williams 613. Panama: near Panatna, Ilaycs 478; Santa Rita

hills and Purhlo Liniaiu C. E. Smith, ]r. &^ //. Al Smith 3413; Island.s Secas Croup, Elmore

G2; Taboga Island, Hinds s.n. (type); San Josi' Island, Johnston 414, 41)3, 560^ 607, 043.

Erlanson IPJ. vhragoas: vicinity of Santa Fc, Pxio Santa Maria, alt. 1.000 ft,, Allen 4416.

PRoviNCi- unknown: !^uihassain<^ s.n.

2, BoMBACOPSis quinata (Jacq.) Dugand, Contr. Hist. Nat. Colond). 1: 2. UV5S:

A. Robyns, Pull. Jard. Bot. Ptat Brux. Mi: 224. 1%3.

Bomhax quinaium Jacq., Enuin. S}'st. PI. 26. 17(>0; Johnston, Sargentia 8: PKS. HMO.

Pachira Fcndlcri Seem., Rot. Voy. ] Icrald S3. 1S53,

Pacliira bractcolata necn(\, Fh Scrres 23:51. ISSU.

Bomhax Fcndlcri (Seem.) Benth. e\ Jackson, Ind. kew. 320. 1805.

PovJiola vulgaris Ramirez Coyena, Fl. Nicaraguense 199. r:)(10.

Bomhax nlcoiicnsc Pittier, Repert. Sp. Nov. I.'i: 315. 19M.

Bomhacopsis' Fcndlcri (Scorn.) Pitlier, Contr. U. S. Nai. Herb. 18:163, pi 74 78. PJ16;

Standlev, Contr. Arnold Arb. .*>
: pi 7(A). 1933.
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BoMBACopsis sEssius (Bonth.) Pittier: A, leaves (X 2^3); B, flower (X 2/^); C,
section of calyx and ovary and t)ase of style (X l'/^); D, dehiscent capsule and kapok
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Bomhacopsis juris Pittier, Bol. Com. Ind. Venezuela 2(13): 434. 1921, noni. nud.

Bumhacopsis scplum Pittier, Bol. Com. Ind. Venezuela 4(34): 36. 1923.

BomhcLC Cciba sensu Dugand, Caldasia 2: fil. 1943, nun L., Sp. PI. 511. 17n3.

Tree, deciduous, armed, 2.5-30(-40) m. high, the trunk .sometimes spindle-

shaped at the hase, attaining 1-3 m. in diam., often buttressed, the crown broad and

rounded, the brandies more or less horizontal, the bark grayish to cinnamon, thick

and rimose. Leaves (3-)5(-6-7)-folioIate and glabrous, the petiole more or less

terete, slightly enlarged at both ends, 3-11 cm. long; leaflets pctiolulate, the pctiolule

0.2-0.8 cm. long, canaliculate above, the blade obovate to oblong-obovate, seldom

elliptic, acute or cuneiform and narrowly decurrcnt at the base, caudate-acuminate

or caudatc-apiculate and often mucronulate at the apex, 4-17 cm. long and 1.5-7.2

cm. wide, chartaceous to subcoriaceous, the margins sometimes slightly recurved,

pale green and bright above, glaucous and dull beneath, the nerves slightly promi-

nent on both sides, /nf/orescmces cymose, the cymes paniculiform and paucillorous,

or flowers solitary'. Flowers precocious, 7-11 cm. long, the pedicel 0.4-0.8 cm. long,

shortly tufted-pubcrulous to tomentcllcnis, seldom glabrate; receptacle generally

5-glandular, shortly tufted-puberulous \o tomentellous; calyx campanulate to cam-

panulate-tubiform, truncate and shortly 5-apiculatc or sometimes more or less 5-

undulate-apiculate, 0.7-1 cm. long and O.fi-1 cm. broad, shortly tufted-puberulous to

tomentellous without, seldom glabrate, silky-villous within; petals linear, subobtuse

to subacute, 7-11 cm. long and O.S-0.8 cm. wide, brownish and densely scabrous-

pubcrulous outside, whitish and arachnoid inside; stamens 100- IHG, 5.7-9.2 cm. long

and whitish, the staminal column slightly dilated at both ends, 1.3-2.2 cm. long,

glabrous or araclmoid and chieny with simple hairs, divided into 5 phalanges, each

phalanx with many unequal filaments, 3-7 cm. long; anthers more or less oblong to

hippocrepiform, ca. 2-2.5 mm. long; oxaiy globose to pyriform, more or less 5-angu-

lar, ca. 2.5-3 mm. long and 2.2-3.2 mm. in diam. at the base, glabrous; style

b.7-9.5 cm. long and whitish; stigma 5-lobulate, the lobes ca. 1 mm. long. Capsule

oblong-obovoid, 5-angular, narrowed at the base, truncate, cmarginate and mu-

crontdate at the apex, 4-10 cm. long and 2.7-5 cm. in diam., the valves smooth,

brownish or cinnamon; seeds numerous, ovoid to subglobose, ca. 4-5 mm. long and

3.5 mm. wide, the testa brown and often grayish-dotted; kapok copious, yellowish-

brown to pale brown.

Along the Pacific coast from Nicaragua to Panama, north of Colombia and

Venezuela; characteristic tree of the deciduous forests, occasionally in the evergreen

forests and dense thickets. One of the local names is ccdro csp'mosn.

CANAi. zone: near mouth of River Chagres, Allen 872; Chagres, Frndlcr 310; Bano

Gdorado Island, Arllcs 102, Shattuck 510, Woodworth & Vestal 669: around Culebra alt.

50-150 m Pittier 2769; on the hill back of Paraiso, //ayes 119; Victoria Fill, near Miradores

Locks A/Zen 1715 coci.e: Penonome and vicinity, alt. 50-1,000 ft., R. S. Wdliams 227_

PANAMA: Agricultural Experiment Station at Matias Hernandez, Pittier 6940; forests of
'^

' Gonzalez Island, Allen
Juan Diaz, alt. 20-50 m., Pittier 2549; near Chepo, ;.7uge //; Pedro

2600,- San Jose Island, Erlanson 3f)2, Johnston 2/5. 569, 1054, IISO.



1964]

FLORA OF PANAMA (FaiiiiK^ 116. Bomh(i('(ice(ie) 45

3. PACHIRA Auhl.

Pachira Aubl., Hist. PI. Ckn*. Fr. 725. 1775.

Sophia L., PI. Surinam, n.86. 1775.

Carollnra L. f., Suppl. PI. Syst. Vcg. 51. 1781.

Bombax L. sect. Pachira (Aubl.) K. Schum. in Engl. & PrantI, Nat. Pflanzenfam. 3(6): 62.

1895.

Bombax L. sect. Pachiropsis K. Schum. in Engl. & Prantl, loc. cit. 62. 1895.

Trees, evergreen, unarmed, the trunk sometimGs buttressed. Leaves petiolate,

the stipules lanceolate, the blade compound-digitate, the leaflets 5-9, articulate, ses-

sile or petiolulate, entire or sometimes undulate, the margins sometimes more or less

recurved. Flowers grouped toward the end of the hranchlets, solitary or geminate,

sometimes 3-nate, hermaphrodite, actinomorplious, up to 35 cm. long, pedicellate,

3-bracteolate, the bractlets fugacious; receptacle generally glandular; calyx broadly

cupuliform, campanulate to subtubiform, truncate or undulate, coriaceous, per-

sistent; petals 5, ribboned, adnate to the base of the staminal column, fleshy, with

tufted hairs on both sides, fugacious; stamens 200-700, apparently 2-whorlcd, more

or less long-monadelphous, the anthers 1-thecate, oblong-linear, straight or curved,

submedifixus, extrorse, longitudinally dehiscent; pollen colp(or)ate, the sexine of

the walls reticulate and provided with baculate or spinulate, suprategillate elements,

thai of tlie mcsocolpia sometimes echinulate; ovary superior, sessile, 5-celled, the

cells man) -ovulate, the ovules inserted on a central columella; style filiform; stigma

5-lobulate. Capsules ligneous, large, loculicidally 5-valvatc, tufted-pubescent out-

side, pubescent and with simple hairs inside, the central columella winged and per-

sistent; seeds few, very large and angular; cotyledons epigeal, surrounded by the testa

and appresscd against the ground level, alternate, sessile, quite unequal, very fleshy

and green, the epicotyl provided \\ ith triangular cataph}lls, the primordial leaves

compound-digitate.

A neotropical genus of two species of which only one is reported from Panama.

1. Pachira aquatica Aubl., Hist. PI. Gui. Fr. 726, [.291, 292. 1775; A. Robyns,

Bull. Jard. Bot. Etat Brux, 33: 234, pi 8, fig. 9-1 1 . 1963.—Fig. 3.

Carolinea princcps L. f., Suppl. PI. Syst. Veg. 314. 1781.

Pachira grandiflora Tussac, Fl. Antilles 4: 12, pi 3, 4, 1827.

Carolinea niacrocarpa Schlecht. & Cham., Finnaea 6:423. 1831.

W 1842.

Pachira longiflora Hook., Curt. Bot. Mag. 76 :tA54i). 1850.

Pachira aquatica var. a surinamcnsis Decne., Fl. Serrcs 23: 46. 1880.

Bombax aquaticum (Aubl.) K. Schum. in Engl. & Prantl, Nat. Pflanzcnfam. 3(6): 62. 1895.

Bombax macrocarpum (Schlecht. & Cham.) K. Schum. in Engl. & Prantl, loc. cit. 62. 1895.

Pachira pustidifcra Pittier, Repert. Sp. Nov. 13: 315. 1914.

Pachira villosula Pittier, loc. cit. 316. 1914.

Bombax rigidijolium Ducke, Arch. Jard. Bot. Rio de Janeiro 4: 127. 1925.

Pachira aquatica var. occidcntalis Cuatr,, Rev. Acad. Colomb. Cienc. 9: 169. 1954.

Tree 5-23 m. high, the trunk attaining 25-60(-90) cm. in diam., sometimes

buttressed, the cro^\n spreading, the bark smooth, grayish to more or less brownish.

Leaves 5- to 9-foliolate, the petiole terete, often longitudinally furrowed, dilated at
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both ends, 4-23.5 cm. long, glabrous; leaflets petiolulalc, the petiolule thick, 0.3-2.5

cm. long, often furrowed above and glabrous; blade elliptic to oblong, sometimes

lanceolate or sliglitly obovatc, acute or rounded and more or less decurrent at the

base, caudate-acuminate, caudate-apiculate or rounded-apiculatc and generally

mucronulate at the apex, 5-28,5 cm. long and 2.v5-14.5 cm. wide, chartaceous to

coriaceous, the margins sometimes slightly recurved, generally bright and glabrous

above, dull, glabrous or sometimes scatteringly reddish-lepidote or finely tufted-

pubescent or seldom lepidote and pubcrulous beneath, the nerves prominent es-

pecially beneath. Flowers solitary or sometimes 2- to 3-natc, attaining 17.5-35 cm.

long, the pedicel terete, l-v5.5 cm. long and 0.3-1.1 cm. thick, glabrous to shortly

yellow ish-brown-tufted-puberulous; receptacle 5-glandular, shortly puberulous to

tomentellous witli yellow isli-brown tufted hairs; calyx campanulate, sometimes

campanulatc-tubiform, truncate or 5-apiculate, sometimes slightly 5-undulatc-

apiculate, 1.2-2.1 cm. long and 1.3-2 cm. in diam., shortly puberulous to tomen-

tellous with yellowish-brown tufted hairs outside, silky-villose inside; petals acute

to more or less obtuse, 17-34 cm. long and 0.8-2.1 cm. wide, greenish, yellowish or

whitish, puberulous on both sides; stamens 200-260, 16-31 cm. long, \\hitish below

and scarlet above, the staminal column 4.5-12 cm. long and 0.45-0.8 cm. in diam.,

tufted-puberulous; outer whorl with 5 dichulomous, epipetalous phalanges, each

phalanx- with numerous fdaments; inner whorl with 5 episepalous plialanges, each

phalanx with only 2-8 filaments; anthers ca. 3-5.5 mm. long, reddish; ovary pyri-

form, 5-sulcate, ca. 0.5-1 cm. long and 0.45-1 cm. broad, shortly whitish-villose;

style more or less dilated and 5-sulcate at the base, 10-31 cm. long, white below

and reddish above, villous on the third inferior; stigma lobulate, the lobes ca. 2-3

mm. long. Capsule subglobose, ellipsoid to oblong-ellipsoid, shallowly 5-sulcate

longitudinally, rounded to obtuse and emarginate at the apex, 12.5-30 cm. long and

6-10(-12) cm. in diam., the valves to 1 cm. thick, yellowish-brow n-scabrous-puber-

ulous outside, silky-villous inside; seeds generally 4- to 5-angular, 2-3.2 cm. x 2.2-

n cm. X 2-2.2 cm., the testa brow^nish.

From southern Mexico (Veracruz, Oaxaca, Chiapas, Yucatan) tlirough Central

America to Ecuador, northern Peru (Lorcto) and northern Brazil (Para, Maran-

hao); generally riparious, growing along the often (periodically) inundated river

banks and lake shores or at the edge of woods, always on moist ground; often

cultivated throughout tropical America and in some isles of the Antilles: Cuba,

Jamaica, Haiti and Trinidad; also cultivated in Africa and Asia

BOCAS DEI. TORO: viciniiv of (;hiric|in' Lao:o()U, Water Valley, von Wvdcl 1478, /8()'>.1:757;

Western River, von Wcdcl 2703, 2783, 27.92. canal zone: Cha^res, Isthmus of Panama,

Fendlcr 311; Mojinga swamp near mouth of River Chagrcs, below 1 m., Allen 857, 859;

Gatun, Hayes 622; forest along tht^ Rio Tndio de Catun, near sea level, Pitticr 2777; Barro

Colorado Island, Avilrs 40, Frost 149; Summit, Plant Introduetion Gardens, Ilarvnj 5275.

Stcycrmark s.n.; Ahorea Lagarto to Culebra, Cowcll 375. colon: between France Field,

Canal Zone and Calival, Standlcy 30382; along river at Portobelo, Chrisiophcrson 401.

darien: along Rio Tuira below Fil Real and Piriaque Island, Stem, Chambers, Dwyer,

Ebinger 971. Panama: near Chepo, Klu^c 29; banks of Mamoni River, below La Capitana,

alt. 20-25 m, Pitlier 4578.
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G. Van Assche hel.

Figure 3. Pachira aquatica Aubl.: A, novvoring branch (X I/2); B, indumentum of lower
leaf-surface (lepides and simple hairs) (X 25); C, androecium (X V2); D, receptacle, longitudinal
section of calyx, ovary and base of style (X 1); E, style-apex and stigma (X 5); F, pollen grain,

optical section of the equator in polar view; G, id., equatorial view; H, id., L. O. analysis (from
Bull. Jard. Bot. £tat Brux.).
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4. CKlliA Mill.

Ckiua Mill., Card. Diet. Ahridg. ed. 4. 17,^4.

Eriodcndron DC, Prodr. 1:479. 1824.

Cos::'ampmus Ham., Trans. Linn. Soc. London 15: 12(). 182'), pro parte (pioatl C'r. alhu Ilain.

Erionc Schott & 1-ndl., Molul. Bol. 34. 1S']2.

Ciuiipiflantlwra Schott & Eiull., loc. cit. 35. 1832.

Spirothcca Ulbr., Notizbl. K. Bot. C.arL Mus. Berlin 6: 159. 19N.

Trees, infrequently slran.^lcr epipliytes, generally tall, deciduous, anned or

unarmed, tlie trunk buttressed or not. Leaves petiolate, compound-digitate; leaflets

5-9, articulate, the blade often denticulate near the apex. Injioreseenees grouped

toward the tip of llie hranchlets, axillary, fasciculate, or flowers solitary or geminate.

Flowers hermaphrodite, aetii^omor[)lious, sometimes suhz\'gomorphous, with tufted

hairs, pedicellate, hracteolate, tlie braetlets fugacious; receptacle eglandular; calyx

campanulate to more or less tubilorm, truncate or irregularly lobed, persistent or

accrescent; petals 5, adnate to the base of the staminal column, fleshy; stamens 5,

the staminal column conical or the lower part eylindric and thickened and tlie

upper part conicah sometimes provided with one whorl of staminodia, the filaments

hearing eacli 1-3 linear to anfractuose anthers; anthers 1- to 2(-4)-thecatc, longi-

tudinally dehiscent; pollen colporale, the sexine reticulate; ovary superior to sub-

inferior, sessile, 5-celled, the cells many-ovulate; style fdiform or dilated upward;

stigma capitate or 5-lohulate. Capsules coriaceous to ligneous, loculicidally 5-

valvate, the central columella winged <uul persistent; seeds numerous, ohovoid or

subglohose, imbedded in copious kapok; cotyledons epigeal and expanded above the

ground le\'el, opposite, petiolate, folded and ioliaceous.

A pantropical genus of which mo.st of the species are native to tropical America;

tw o s[)ecies are reported from Panama.

a. I'lowi'rs 2.5-4 cm. long; calyx eanipanulate, 1-1.2 cm. long and 0.9-1.2 em. \vid(^

staminal column conical, ca. 5-5.5 mm. long and glabrous, each filament bear-

ing 2-3 anfractuose anthers, the anthers 1-tbecate; st)ie suddenly obliquel}' en-

larged above tbe stamina! c-olumn 1. C pi-xtandha

aa. Flowers 6-9 cm. long; calyx cupuliform, 2.2-2.8 cm. long and 2-3 em. wide;

staminal coluinn 2.5-7 cm. long, tbe lower part eylindric, thickened and

minulel} and densely tomentellous, tbe upper part conical and glabrous, eacb

lilamenl bearing 2 superposed, linear and sligbtl) tlcxuose antbcrs, the anthers

2-tbecate; st}'le midway suddenly dilated upward - 2. C. uosriA

1. Ci:iRA PEXTAXDUA (L.) Cacrtu., Frucl. Sem. 2: 244, /./33. 1791.

BoniljdX pcfitandrutv. I,., Sp. PL 511. 1753.

Cfiha i-ascaria Medic., Malv.-Fam. 16. 1787.

Fj-iodcndron anfraclunsum DCl. \ar. a ifidicum HC, Pr(Klr. 1:479. 1824.

Eriodcndron anfractuosiun var. (3 carihacufn DC, loc. cit. 479. 1824.

Eriodi-ndrnn anfractuosum var. y ajricaniif}} DC, loc. cit. 47!). 1824.

IhuuhdX orirntalc Spreng. in L., S>sl. Veg. ed. 16, li: 124. 1826.

Bnt}i])ax occidcnude Spreng. in L., loc. cit. 124. 1826.

Cossanipinus alha Ham., Trans. I. inn. Snc London l,>: 126. 1826.

Bomhiix 'niinrcnsc Tbonnint^ in Sebum acber, Kong. Danske Vid. SeLskabs Nat. Matb.

Afhandl. 4:76. 1829.

Eriodrndnm j:^uinrrnsr (Tbonnin^) CI. Don e\ Foud., I lort. Brit. 292. 1830.
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Eriodendron caribaeum (DC.) G. Don ex Loud., loc. cit. 292. 1830.

Eriodendron occidentale (Spreng.) G. Don, Gen. Syst. Gard. Bot. 1: 513. 1831.

Gossampinus Rumphii Schott & Endl., Melet. Bot. 35. 1832.

Eriodendron orientale (Spreng.) KosteL, Algem. Med.-Pharm. PL 1875. 1836.

Eriodendron pentandrum (L.) Kurz, Jour. As. Soc. Bengal 43: 113. 1874.

Xylon pentandrum (L.) O. Ktze, Rev. Gen. PL 1: 75. 1891.

Ceiba pentandra var. clausa Ulbr. f. albolana Ulbr., Notizbl. K. Bot. Gart. Mus. Berlin 6:
30. 1913.

Ceiba pentandra var. clausa f. grisea Ulbr., loc. cit. 30. 1913.

Ceiba pentandra var. dehiscens Ulbr. f. albolana Ulbr., loc. cit. 31. 1913.

Ceiba pentandra var, dehiscens f. grisea Ulbr., loc. cit. 31. 1913.

Ceiba anfractuosa (DC.) Maza in Maza & Roig, Fl. Cuba 66. 1914.

Ceiba pentandra var. caribaea (DC.) Bakh., Bui. Jard. Bot. Buitenz. sen 3, 6: 196. 1924.

Ceiba pentandra var. indica (DC.) Bakh., loc. cit. 196. 1924.

Ceiba Thonningii A. Chev., Rev. Bot. Appl. Agr. Trop. 17: 249. 1937.

Ceiba guineensis (Thonn.) A. Chev. var. ampla A. Chev., loc. cit. 262. 1937.

Ceiba guineensis var. clausa (Ulbr.) A. Chev., loc. cit. 264. 1937.

Ceiba caribaea (DC.) A. Chev., loc. cit. 266. 1937.

Tree up to 40 m. high, the trunk cylindric, often with strong buttresses, 0.8-2 m.

in diam., aculeate or not, the crown spherical to pyramidal, the branches usually

aculeate, the bark smooth and fibrous. Leaves 5- to 9-foliolate, glabrous, the petiole

5-23 cm. long; leaflets with a petiolule 0.5-1.2 cm. long, the blade oblong-lanceolate,

slightly narrowed at the base, acuminate at the apex, 10-21 cm. long and 2.3-4.2 cm.

wide, the margins sometimes denticulate near the apex. Inflorescences fasciculate,

few- to many-flowered. Flowers 2.5-4 cm. long, the pedicel 2.5-3 cm. long, glabrous;

calyx campanulate, 4- to 5-lobate and with more or less rounded lobes, 1-1.2 cm.

long and 0.9-1,2 cm. wide, glabrous outside, silky-villous inside; petals obovate-

oblong, rounded, 2.5-4 cm. long and 1-1.5 cm. wide, light yellow, villous to tomen-

tose outside except the base, pubescent near the apex inside; staminal column con-

ical, 5-5.5 mm. long, glabrous, the filaments ca. 2.5 cm. long, each bearing 2-3

anfractuose anthers, the anthers 1-thecate; ovary slightly subinferior, globose,

glabrous; style filiform at the base, suddenly obliquely enlarged above the staminal

column, slightly longer than the stamens; stigma capitate. Capsule subligneous,

ellipsoid or fusiform, acute at both ends, 10-26 cm. long and 3-4 cm. in diam.,

dehiscent or not on the tree, the valves ca. 2 cm. wide; seeds numerous, subglobose,

5.5-7 mm. long and 4.4-5.5 mm. wide; kapok copious, grayish.

A pantropical, polymorphic tree growing chiefly in secondary forests, often

cultivated and naturalized; the inner walls of the capsules bear the kapok which is

used for stuffing pillows, mattresses, etc.; the seeds arc oleaginous and used for

illumination and soapmaking; the wood is light and sometimes used to make
canoes.

m

CANAL zone: Barro Colorado Island, Carpenter 33, 40. chiriqui: Progresso, Cooper &
Slater 216.

2. Ceiea rosea (Seem.) K. Schum. in Engl. & Prantl, Nat. Pflanzenfam. 3 (6):

63. 1895.—Fig. 4.

Chorisia rosea Seem., Bot. Voy. Herald 84. 1853.

Xylon roseum (Seem.) O. Ktze, Rev. Gen. PI. 3(2): 24. 1898.

Ceiba Allenii Woodson, Ann. Missouri Bot. Gard. 29: 359. 1942.

Spirotheca Allenii (Woodson) Cuatr., Rev. Acad. Colomb. Cienc. 9: 167. 1954.
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Figure 4. Ceiba rosea (Seem.) K, Schum.: A, leaves (X %); B, flower (X %); C, 2 anthers

(X 2); D, longitudinal section of flower, the anthers removed (X 2/3).
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Tree, sometimes strangler epiphyte (according to Allen 2924), 10-22 m. tall,

the trunk up to 40 cm. in diam., the branchlets thick, rimose and aculeate. Leaves

5- to 6-foliolate, glabrous, the petiole 5.5-11 cm. long; leaflets shortly petiolulate,

the blade slightly obovate, acute and decurrent at the base, acuminate at the apex,

4.5-11.5 cm. long and 1.5-3.8 cm. wide, the nerves prominent especially beneath.

Flowers grouped toward the apex of the branchlets, solitary or sometimes geminate,

6-9 cm. long, the pedicel thick, ca. 2 cm. long and 0.5-0.7 cm. broad, glabrous;

calyx cupuliform, 2- to 5-lobulate, 2.2-2.8 cm. long and 2-3 cm. broad, glabrous out-

side, silky-villous inside, persistent; petals oblong, rounded, 6-9 cm. long and ca. L5

cm. wide, thick, old rose outside, creamy white inside, shortly tomentellous on both

sides; staminal column 2.5-7 cm. long, the lower part cylindric, thickened, 1-2.5 cm.

long and ca. 1 cm. in diam., shortly tomentellous, the upper part conical, 1.5-4.5

cm. long and glabrous, the filaments 1.5-2 cm. long and bearing each 2 superposed

anthers; anthers linear and slightly flexuose, 2-thecate, the thecae parallel, the

upper anther ca. 1.8 cm. long and bilobulate at the apex, the lower one ca. 2.4-2.8

cm. long and deeply bifid at the base; ovary superior, oblong, 0.8-1.6 cm. high and

0.5-0.8 cm. in diam., shortly tomentellous; style more or less 5-angular, 3-4.5 cm.

long, midway suddenly dilated upward, scatteringly and shortly velutinous near

the base; stigma obscurely and bluntly lobulate. Capsule unknown.

Native to Panama, on hills and forested slopes.

cocle: region nortn or ni vaue de
.000-1,200 m., P. & D. Allen 4193. darien

ittier 5673. veraguas: vicinity of Santa Fe.

Anton

•5 Allen 4413.

I have not seen the type specimen: Veraguas, Volcano of Chiriqui, Seemann

s.n.

5. GYRANTHERA Pittier

Gyranthera Pittier, Repert. Sp. Nov. 13: 318. 1914.

Trees, tall, deciduous, unarmed. Leaves petiolate, the stipules lanceolate, the

blade compound-digitate, the leaflets 3-7 (articulate?), petiolulate, entire. In-

florescences terminal, unilaterally paniculate. Flowers large, hermaphrodite,

actinomorphous or slightly zygomorphous, pedicellate, 3-bracteolate, the bracteoles

very small and fugacious; receptacle eglandular; calyx tubiform, 2- or 3-lobulate,

coriaceous, caducous; petals 5, adnate to the base of the staminal column, fleshy;

stamens 5, the staminal column long, sometimes provided near the apex with 2

more or less regular whorls of staminodes, these simple, bifid or trifid, the anthers

5, subsessile to long-stipitate, dorsifixus, extrorse, elongated, spirally twisted, vermi-

form, 2-thecate, the thecae parallel, transversely septate (according to Pittier, Jour.

Wash. Acad. Sci. 16: 209. 1926), longitudinally dehiscent; ovary superior, sessile,

5-celled, the cells many-ovulate; style filiform, longer than the stamens; stigma

briefly 5-parted. Capsules coriaceous or subligneous, unilocular, loculicidally de-

hiscent; seeds few, large, broadly winged, in 2 longitudinal, opposite series, with the

wings alternately arranged, albuminous.
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Figure 5. Gyranthera darienensis Pittier: A, leaves (X %); B, flower, 1 petal removed
(^ /4); C, longitudinal section of ovary (X 2).
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A neotropical genus of only two species: G. darienensis Pittier, which is

endemic in Panama, and G. caribensis Pittier (Bol. Com. Ind. Venezuela 2 (13):

432. 1921), which is native to Venezuela.

1. Gyranthera darienensis Pittier, Repert, Sp. Nov. 13: 318. 1914.—Fig. 5.

Tree up to 25 m. high, the trunk straight, 0.40-1.20 m, in diam., the branchlets

glabrous. Leaves 3- to 5-foliolate, the petiole terete, slightly enlarged at the base,

7-22 cm. long and glabrous, the stipules ca. 2 cm. long; leaflets with a petiolule

0.8-1.6 cm. long, the blade oblong-elliptic, sometimes slightly oblong-obovate,

obtuse to subacute and narrowly decurrent at the base, bluntly caudate-acuminate

at the apex, 11-21 cm. long and 3.5-9 cm. wide, coriaceous, glabrous above, very

minutely reddish-lepidote to glabrous and with the nerves prominent beneath.

Flowers ca. 16 cm. long, the pedicel 4-6 cm. long and ca. 0.5 cm. thick, shortly

stellate-puberulous especially near the apex; calyx 2-lobulate, 7 cm. long and ca.

1.6 cm. in diam., the lobes more or less rounded and ca. 1.2 cm. long, shortly fer-

ruginous-stellate-puberulous outside, silky-villous inside; petals oblong-linear,

obtuse, 15 cm. long and ca. 2 cm. wide, white, stellate-puberulous especially out-

side; staminal column cylindric, 11-12.5 cm. long, stellate-puberulous to glabrous,

without staminodes, the anthers almost sessile, the lower half adnate to the

staminal column, ca. 5.5 cm, long; ovary subglobose, slightly 5-costate, ca. 4-5

mm. long and 5-6 mm. in diam., densely ferruginous-papillate; style up to 19-20

cm. long. Capsule unknown; seeds more or less angular, 2-2.6 cm. long, 1.7-2 cm.

wide and 1-1.3 cm. thick, the testa dark brown, the wing more or less oblong,

rounded to subacute, 12-13.5 cm. long and 3.5-4.5 cm. wide, brown and suberous.

SAN BLAs: high hills back of Puerto Obladia, alt. 50-200 m., Pittier 4322 (type); locality

unknown. Cooper III 291,

6. CAVANILLESIA Ruiz & Pavon

Cavanillesia Ruiz & Pavon, Fl. Peruv. Chil. Prodr. 97, l20, 1794.

Pourretia Willd. in L., Sp. PL ed.4[i.e. 5], 3:844. 1800, non Ruiz & Pavon, loc. cit. 46,

i.7. 1794.

Trees, large, deciduous, unarmed, the trunk sometimes spindle-shaped. Leaves

simple, petiolate, the stipules ovate, the blade entire or palmatilobate, sometimes

cordate at the base. Flowers disposed in axillary, umbelliform cymes, hermaph-

rodite, actinomorphous, pedicellate, 3-bracteolate, the bractlets fugacious; recep-

tacle eglandular; calyx campanulate, 5-lobate, coriaceous, tufted-pubescent outside,

accrescent; petals 5, adnate to the base of the staminal column, fleshy, tufted-

pubescent; stamens numerous, the staminal column cylindric, narrowed near the

apex, divided into many pentadelphous filaments, the anthers 1-thecate, reniform,

medifixus, extrorse, longitudinally dehiscent; ovary superior, sessile, 3- to 5-celled,

the cells 2-ovulate; style simple and filiform; stigma capitate to 5-lobulate. Capsules

samaroid, coriaceous, with 5 membranous wings much enlarged laterally, 3- to

5-celled, generally monospcrmous; seeds large, oblong-fusiform, the testa striate-

rimose, surrounded by a weak pulp; cotyledons thick and contortuplicate.
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A genus of only three species distributed from Panama to Peru; only one

species occurs in Panama.

1. Cavanillesia platanifolia (Humb. & Bonpl.) H. B. K., Nov. Gen. Sp. PL 5:

306. 1823; Standley, Contr. U. S. Nat. Herb. 27: pi 48, 1928.—Fig. 6.

Pourretia platanifolia Humb^ & Bonpl., PL Aequin. 2: 162, f.733. 1817.

Tree up to 40-45 m. high, the trunk straight, generally somewhat swollen near

the base, attaining 2.40 m, in diam., the crown rather small, loose and more or

less rounded, the bark grayish, smooth and porous. Leaves grouped toward the tip

of the branchlets, the petiole terete, enlarged at the base, 10-25 cm. long; blade

ovate-cordate, 3- to 5- to 7-palmatilobate, seldom entire (young leaves?), up to 30

cm. long, the lobes ovate and shortly acuminate, glabrous or nearly so above, more

or less densely puberulous and mostly with simple hairs on the lower surface, the

nerves prominent especially beneath. Flowers precocious, the pedicel ca. 0.7-1.3

cm. long, shortly ferruginous-tomentellous; calyx campanulate, shortly 5-lobate, the

lobes triangular and acute, ca 0.9 cm. long and 1 cm. wide, shortly ferruginous-

tomentellous outside, silky-villous inside; petals linear-spatulate, long-adnate to

the base of the staminal column and appendiculate just above, obtuse and some-

what asymmetric at the apex, ca. 2-2.5 cm. long and 0.6 cm. wide, reddish, ferru-

ginous-tomentellous near the apex especially without; stamens reddish, the staminal

column about half as long as the petals, glabrous, the filaments slender, the

anthers ca. 1.5 mm. long; ovary subrotund-obovoid, 5-costate, ferruginous-tomen-

tellous, 5-celled; style straight; stigma 5-lobulate. Capsule linear-fusiform, acute

at both ends, 10-12 cm. long, the wings semicircular, 10-15 cm. high, 5.5-8 cm.

wide, membranous and reticulate-veined, 5-celled; seeds large, oblong-linear and

acute at both ends.

From Panama to Peru. Colloquial names reported in Panama are cuipo, quipo,

bongo and hamati.

CANAL zone: Barro Colorado Island, Carpenter 48, Kenoyer 640, Standley 40989; near

Gamboa, Harvey 5272; Las Cascadas Plantation, near Summit, Standley 29505; Red Tank,

4 miles north of Panama, W. W, hf H. E. Rowlee 407, darien: Marraganti, R. S. Williams

998; trail between Pinogana and Yavisa, ca. 15 m., Allen 296. Panama: around Alhajuela,

Chagres Valley, alt. 30-100 m., Pittier 3474; Agricultural Experiment Station at Matias

Hernandez, Pittier 6957; Sabana de Dormisolo, near Chepo, alt. 60-80 m., Pittier 4643.

7. QUARARIBEA Aubl.

QuARARiBEA AubL, Hist. PL Gui. Fr. 691. 1775

Gerberia Scop., Intr. Hist. Nat. 286. 1777.

Myrodia Sw., Nov. Gen. Sp. PL Prodr. 102. 1788.

Matisia Humb. & BonpL, PL Aequin. 1:9. 1805.

Lexarza

petiolat

sometimes cordate at the base, penninerved or palminerved. Flowers axillary or op-

positifolious, sometimes cauliflorous, solitary or fasciculate, hermaphrodite, actino-

morphous, pedicellate, generally (2-)3-bracteolate, the bracteoles caducous or per-
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sistent; receptacle eglandular; calyx campanulate or tubiform, irregularly dentate to

lobate, sometimes longitudinally winged, coriaceous, lepidote or stellate-pubescent

outside, accrescent; petals 5, adnate to the base of the staminal column, fleshy; sta-

mens numerous, the staminal column elongate, undivided to 5-dentate or 5-lobate,

the anthers sessile or subsessile near the apex of the staminal column or on the

A

Figure 6. Cavanillesia platanifolia (Humb. & Bonpl.) H. B. K.: A, leaf, upper

surface (X 1/2)5 B, flower (X 11/2); C, id., longitudinal section (X II/2); D. capsule

(X '/4).

lobes, 1-thecate, the thecae paired or not, free or sometimes more or less confluent at

the apex, extrorse, longitudinally dehiscent; pollen porate or colporate, the sexine

foveolate or ornate-reticulate; ovary subinferior, 2- or 4- or 5-celled, the cells 2-

ovulate; style simple; stigma disk-shaped, sometimes shallowly sulcate or lobulate.

Capsules drupaceous, indehiscent, the mesocarp coriaceous or fleshy-pulpy, 1- to

5-celled; seeds generally 1 in each cell; cotyledons fleshy and contortuplicate.
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A neotropical genus of about 75 species of which six are found in Panama. In

addition to these six, there are three collections (Allen 3743, Dunlap 559, Pittier

4353) "in fruit" which I am presently unable to determine specifically with

certainty. Q
the flowers are lacking, the calyx being accrescent and in many cases changing

considerably by the time of fruiting.

Like most contemporary authors, I agree, with Baillon (Adansonia 10: 146-

149. 1871) and Vischer (Bull. Soc. Hot. Geneve, ser. 2, 11: 199-210. 1919), that

the genus Matisia Humb. & Bonpl. is a synonym of the genus Quararibea Aubl.,

the distinctive generic characters being quite variable (cf. for example, the number
of cells in the ovary). Erdtman (Pollen Morphology and Plant Taxonomy,
Angiosperms 76. 1952), however, in studying the pollen of about 30 species of the

genus Quararibea sensu lato, has attracted attention to the fundamental differences

between the pollen grains of the genus Quararibea (3-porate, sexine foveolate)

and of the genus Matisia (3-coIporate, sexine ornate-reticulate). An exhaustive

comparative study both of the morphological characters and of the pollen grains of

all the species will be necessary to decide whether Matisia should be separated or

not.

a. Calyx without longitudinal wings.

b. Leaves aequilateral; flowers bracteolate.

c. Leaves oblong-lanceolate, elliptic, oblong-obovate or slightly obovate,
penninerved; ovary 2-celled.

d. Staminal column ca. 1.8-2 cm. long, divided into 5 antheriferous

fleshy lobes ca. 2-3 mm. long 1, Q. asterolepis
dd. Staminal column ca. 5 cm. long, undivided, the upper part of ca.

7 mm. antheriferous 2. Q. parvifolia
cc. Leaves cordate-suborbicular or ovate-cordate, 7- to 9-palminerved;

ovary 5-celled 3. Q. cordata
bb. Leaves oblique and much inaequilateral, 6- to 8-palmate-radiate-nerved;

flowers ebracteolate; ovary 5-celled 4. Q. obliquifoua
aa. Calyx with 5 or 10 longitudinal wings; flowers bracteolate.

e. Leaves penninerved; calj^x tubiform, 10-winged, 3.5-4 cm. long; petals

9.5-14 cm. long; staminal column 8-13 cm. long; ovary 4-celled; capsule

(1-) 2-celled 5. Q. pterocalyx
ee. Leaves 3- to 5-palminerved; calyx tubiform-conical, 5-winged, 1.2-2 cm.

long; petals 2-3 cm. long; staminal column ca. 3.5 cm. long; ovary 5-celled;

capsule 5-celled 6. Q. bracteolosa

1. Quararibea asterolepis Pittier, Repert. Sp. Nov. 13: 316. 1914.—Fig. 7.

Quararibea stenophylla Pittier, loc. cit. 317. 114.

Quararibea Chodati Vischer, Bull. Soc. Bot. Geneve, ser. 2, 11:207, fig. 1(1), 2(1), 4, 5.

1919.

Tree 10-25 m. tall, the trunk angular and sometimes buttressed, the crown

ovate-rounded or pyramidal, the bark grayish and smooth, the young branchlets

fimbrillate-lepidote. Leaves with a petiole 1-2.5 cm. long, often slightly arcuate,

more or less densely fimbrillate-lepidote; blade oblong-lanceolate to elliptic, some-

times slightly obovate, obtuse or rounded at the base, obtuse or caudate-acuminate

at the apex, 7.5-25 cm. long and 3.5-10 cm. wide, subcoriaceous, slightly shining

and glabrous to scatteringly fimbrillate-lepidote above, more or less densely
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Figure 7. Quararibea asterolepis Pittier: A, flowering branch (X %). g, flower
(X 22/3); C, id., longitudinal .section, the petals removed (X 2Yi).
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fimbrillate-lepidote beneath, seldom glabrous, penninerved, the nerves prominent

beneath. pedicel

cm
persistent; calyx campanulate

(3-)4(-5)-lobulate, ca. 1.1-1.4 cm. long and 0.6-1 cm. wide, densely fimbrillate-

lepidote without, appressed-sericeous within, the lobes triangular, more or less

obtuse and ca. 3-4 mm. long; petals narrowly obovate, acute at the base, asym-

metrically emarginate at the apex, 2-2.6 cm. long and 0.5-0.6 cm. wide, whitish.

mberulous on both sides; staminal

apex, ca, 1.8-2 cm. long and 0.15

anther

lobes ca. 2-3 mm. long, each lobe bearing 8 sessile anthers, the thecae paired, free

or confluent at the apex and ca. 1.5 mm. long; ovary pyriform, glabrous, 2-celled;

style filiform, slightly enlarged between the antheriferous lobes of the staminal

column, up to 2.3 cm. long, densely fimbrillate-lepidote at the base to stellate-

stigma shallowly bilobulate. Capsule ovoid to sub-lous at the apex; stigma shallowly

mammillate. no to 2 cm. in diam

cm

Costa Rica and Panama, where it is called guayabillo,

CANAL zone: Barro Q)lorado Island, Donate trail, Shattuck 1082. darien: headwaters

Rio Chico, 500-700 ft, Allen 4632; Rio Chucunaque between El Real and Rio Canalones,

Duke 4985; vicinity of El Real, Rio Tuira, trail between El Real and Pinogana, Stern,

Chambers, Dwyer, Ebinger 282; vicinity of El Real, Rio Tuira, 1 mile down from Pinogana

near Quebrada Chuito, Stern, Chambers, Dwyer, Ebinger 118; vicinity of Campamento
Buena Vista, Rio Chucunaque above confluence with Rio Tuquesa, near Quebrada Felix,

Stern, Chambers, Dwyer, Ebinger 944; Boca de Pauarando, on Sambii River, alt. 20 m.,

Pittier 5575 (type). Panama: near Chepo, Kluge 58; vicinity of El Llano, Duke 5815,

2. Quararibea parvifolia Standley, Field Mus. Nat. Hist., Bot. Ser. 4: 232. 1929.

Tree, small and bushy, the young branchlets shortly stellate-puberulous.

Leaves shortly petiolate, the petiole 3-8 mm. long, shortly stellate-puberulous or

fimbrillate-lepidote, the stipules linear, 3-4 mm. long, shortly stellate-puberulous;

blade oblong-lanceolate to obovate-oblong, rounded or obtuse to more or less acute

at the base, bluntly acuminate at the apex, 5-19 cm. long and 2-6 cm. wide,

membranous, the margins entire to slightly undulate, the upper surface slightly

shining and glabrous or nearly so, the lower surface scatteringly fimbrillate-

lepidote along the nerves, the nervation penninerved and prominent beneath.

Flowers axillary, solitary, the pedicel slender, 0.6-4 cm. long, fimbrillate-lepidote,

bracteolate, the bracteoles lanceolate-subulate, ca. 4-6 mm. long, fimbrillate-

lepidote outside, long persistent; calyx tubiform-oonical, 5-lobulate, ca. 14-15 mm.

long and 4-5 mm. broad, fimbrillate-lepidote without, appressed-villous within, the

lobes rounded and ca. 2 mm. long; petals more or less twice as long as the

calyx, white, stellate-arachnoid without, glabrous within; staminal column

cylindric, ca. 5 cm. long, undivided, the upper part of ca. 7 mm. antheriferous,

glabrous; anthers numerous, sessile; ovary more or less pyriform, ca. 1.5 mm. long
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and 1,5 mm. m diam. at the base, sericeous, 2-celled(?); style sericeous near the

base, elsewhere glabrous. Capsule unknown,

A still imperfectly understood species, known only from the Province Limon

in Costa Rica and from the Province Bocas del Toro in Panama.

BOCAS DEL TORo: Changuinola Valley, Cooper & Slater 99.

Q
fig. 1(7), 2(3), 3(4). 1919

Matisia cordata Humb. & Bonpl., PL Aequin. 1: 10, pi. 2a-2b. 1805.

Tree up to 30 m. high, the trunk straight and cylindric, the branches

horizontal, the bark cinereous and rugose. Leaves long-petiolate, the petiole

terete, slightly enlarged at both ends, 7.5-20 cm. long and ca. 2.5-4 mm. thick,

glabrous or nearly so; blade cordate-suborbicular or ovate-cordate, 18-21 cm. long

and 13-24 cm. wide, chartaceous to subc^riaceous, glabrous or nearly so above,

glabrous to shortly stellate-puberulous beneath, 7- to 9-palminerved, the nervation

prominent beneath. Flowers 3- to 9-fasciculate on the branches, the pedicel terete,

2- or 3-bracteolate; calyx irregularly 2- to 5-lobate, shortly stellate-tomentellous

without, appressed-sericeous within, the lobes ovate and acute; petals obovate-

oblong, cuneate at the base, rounded at the apex, about half again as long as the

calyx, 2 petals a little smaller than the other 3, pale pink; staminal column longer

than the petals, 5-lobate, the antheriferous lobes about 1/3 of the length of the

staminal column, each lobe bearing about 12 anthers; ovary 5-celled; style fili-

form, 5-angular at the base, shorter than the stamens, puberulous; stigma peltate-

capitate. Capsule leathery, globose, mammillate, ca. 7.5 cm. long and 6-6.5 cm. in

diam., shortly appressed-tomentellous, 2- to 5-celled, 2- to 5-seeded, the fructiferous

calyx cupuliform, ca. 2.5 cm. long and 4.5 cm. in diam.; seeds up to 5 cm. long,

2 cm. wide and 1.8 cm. thick.

Panama and northwestern South America (Colombia to Peru); the sapote is

sometimes cultivated for its edible fruits.

cocle: region north of El Valle de Anton, 1,000 m., Allen 3729. darien: Rio Pirre, ca.

10 mi, south of El Real, Duke 547L

4. QuARARiBEA OBLiQuiFOLiA (Standley) Standley, Field Mus. Nat. Hist., Bot. Ser.

18: 683. 1937.

Matisia obliquifolia Standley, loc. cit. 4: 232. 1929.

Matisia asymmetrica Cuatr., Rev. Acad. Colomb. Cienc. 7: 49. 1946.

Quararibea asymmetrica (Cuatr.) Cuatr., Lloydia 11: 191. 1948.

Tree 12-15 m. high, the trunk 20-25 cm. in diam., the pubescence of stellate

hairs, the young branchlets puberulous to tomentellous. Leaves long-petiolate, the

petiole slender, subterete, 3.5-7 cm. long, puberulous; blade oblique-obovate to

oblique-elliptic, much inaequilateral and cordate at the base, obtuse or rounded

flt tbp anex. 17-30 cm. long and 8-23 cm. wide, subcoriaceous. the margins sliehtlv
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and irregularly undulate, the upper surface glabrous or scatteringly puberulous

along the nerves, the lower surface sparsely puberulous, 6- to 8-palmate-radiate-

nerved, the nervation reticulate and prominent beneath. Flowers cauliflorous,

fasciculate, the pedicel slender, 0.8-2 cm. long, sparsely and shortly puberulous,

ebracteolate; calyx campanulate, 5-lobulate, 12-15 mm. long and ca. 9 mm.
broad, sparsely and shortly puberulous without, appressed-sericeous within, the

lobes more or less triangular, obtuse and ca, 3 mm. long; petals obovate or elliptic,

abruptly unguiculate, obtuse or rounded or seldom emarginate at the apex, 15-20

mm. long and 9-10 mm. wide, white, glabrous at the base to tomentellous on the

upper part outside, glabrous inside; staminal column ca. 4 cm. long, white,

glabrous, divided into 5 antheriferous lobes 10-15 mm. long, each lobe bearing 6

sessile anthers; ovary shortly tomentellous, 5-celled; style somewhat longer than

the staminal column, puberulous; stigma capitate and briefly lobulate. Capsule

ovoid or subglobose, subcoriaceous, up to 4 cm. in diam., shortly puberulous, 5-

celled, each cell I-seeded.

Costa Rica, Panama and Colombia. This species is very closely related to

the 3 following species: Q inaequalis (Dugand) Garcia-Barriga & Hernandez

{Matisia inaequalis Dugand, Caldasia 3: 359. 1945), Q. inaequilatera Cuatr.

(Lloydia 11: 187. 1948), and Q. Uribei Garcia-Barriga & Hernandez (Mutisia

2: 1. 1952), and, when more material is available for study, all these species may
perhaps be reduced to synonymy!

BOCAS DEL TORo: region of Almirante, Daytonia Farm, Cooper 435 (type).

r

5. QuARARiBEA PTEROCALYX Hemsl., Diagn. PI. Nov. Mex. Centr.-Am. 4. 1878,

Biol. CentnAm. 1: 127, tlO. 1879; Standley, Jour. Arnold Arb. 11: 124. 1930.

Tree 6.5-13 m. tall, the trunk up to 22 cm. in diam., the pubescence of stellate

hairs (sometimes of tufted hairs?), the young branchlets whitish-gray-tomentellous

to puberulous. Leaves with a terete petiole 1.5-2.5 cm. long, often slightly genic-

ulate near the middle, tomentellous especially when young; blade elliptic to

ovate-elliptic, rounded and sometimes unequal at the base, rounded or caudate-

obtuse or long-acuminate at the apex, 14-30 cm. long and 6-13.5 cm. wide, sub-

coriaceous, the margins sometimes slightly recurved, bright and glabrous or

nearly so above, whitish-gray-tomentellous beneath, penninerved, the nerves prom-

inent beneath. Flowers axillary or oppositifolious, solitary, the pedicel short,

narrowly 10-winged, ca. 1-1.3 cm. long, shortly tomentellous, bracteolate, the

bracteoles ca. 2.5 mm. long, shortly tomentellous, long persistent; calyx tubiform,

longitudinally 10-winged, 3-lobate, 3.5-4 cm. long and ca. 1.2 cm. wide, shortly
w w

tomentellous without, appressed-sericeous within, the lobes irregular, obtuse to

rounded and ca. 1 cm. long; petals linear-spatulate, emarginate, 9.5-14 cm. long

and 1.2-1.4 cm. wide, white, sparsely puberulous on both sides; staminal column

cylindric, somewhat 5-anguIar, slightly enlarged and shortly 5-dentate at the

apex, 8-13 cm. long and ca. 0.3 cm. wide, shortly tomentellous except the base, the

upper part of ca. 2 cm. antheriferous; anthers numerous, subsessile, the thecae

paired, free and parallel or more or less confluent at the apex, ca. 1.5 mm. long;
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ovary narrowly pyriform, ca. 5 mm. long and 3 mm. in diam. at the base, shortly

tomcntcllous, 4-celled; style filiform, slightly enlarged near the apex, as long as the

staminal column, shortly tomentellous; stigma disk-shaped, ca. 4 mm. in diam.

Capsule subglobose, mammillatc, ca. 3.2-3.8 cm. long and 3.6-4.5 cm. in diam.,

tomentellous, (l-)2-ccIled, each cell 1-secded, the fructiferous calyx cupuliform and

ca. 4-5 cm. in diam.; seeds 2-2.6 cm. long.

Panama, in forests in swampy ground.

CAXAL zone: Barro Colorado Island, Avilcs X7, Bangham 581, Shattuck 1018; Frijoles

Station, Ilaijcs 137 (type); along the Trinidad River, near sea level, Pittier 4010. darien:

1-3 mi. southeast of Santa Fe on Pan-Am. Highway, Duke 4100; 0-4 mi. up Rio Sabana

from Santa Fe, Duke 4774, 4175; headwaters Rio Chico, 500-750 ft., Allen 4631; vicinity

of Paya, Rio Paya and Palo de las Letras, Stern, Chambers, Duuijer, Ebingcr 212; El Real,

Duke 4843. Panama: Tocunien, Divycr 4192; Chepo, Kluge 53; vicinity of Arenoso, lower

Rio Trinidad, 26-50 m., Scihert 595.

6. QuAKARiBEA BKACTEOLOSA (Duckc) Cuatr., Lloydia 11: 191. 1948.

Matisia bractcolosa Ducke, Bol. Teen. Inst. Agron. Norte, Belcm 4: 17. 1945.

Quararlbea Schultesli Cuatr., Bot. Mus. Leaf!., Ilarv. Univ. 14: 31. 1949.

Matisia Schultesii (Cuatr.) Cuatr., Phytologia 4:479. 1954.

Shrub to medium-sized tree up to 15 m. high, the pubescence chiefly of

stellate hairs, the young branchlets densely ferruginous-puberulous. Leaves with a

petiole 1-3 cm. long, densely ferruginous-puberulous, the stipules lanceolate, ca.

9 mm. long and 2.5 mm. wide, densely puberulous; blade oblong-obovate, seldom

obovate, rounded to cuncate or sometimes obtuse at the base, acute to acuminate

at the apex, 10-32 cm. long and 4.5-15 cm. wide, membranous, the upper surface

sparsely puberulous and with simple and stellate hairs, the lower surface more or

less densely puberulous and with chiefly stellate hairs, 3- to 5-palminervcd at the

base, the nervation reticulate and prominent beneath. Flowers opp>ositifolious,

solitary, the pedicel flexuose, 1.2-2 cm. long (the fructiferous pedicel up to 5 cm.

long) , tomentellous, the bracteolcs inserted just below the calyx, lanceolate to

broadly lanceolate, ca. 1-1.5 cm. long and 0.2-0.8 cm. wide, tomentellous, rather

long persistent; calyx tubiform-conical, 5-lcbulate, provided with 5 longitudinal,

well-developed, membranous wings, 1.2-2 cm. long, tomentellous without, ap-

pressed-whitish-sericeous within; petals narrowly spatulate, long-unguiculate,

rounded and reflexed or spreading at the apex, 2-3 cm. long and 0.5-0.8 cm. wide,

white, glabrous on the lower half to tomentellous on the upper half outside, glabrous

inside; staminal column cylindric, ca. 3.5 cm. long, glabrous, divided into 5 antherif-

erous lobes ca. 0.4-0.8 cm. long, each lobe bearing 6 sessile anthers, the thecae free

and ca. 1.5 mm. long; ovary transverse-elliptic, ca. 2-2.5 mm. long and 3 mm. in

diam., shortly tomentellous, 5-celled; style more or less as long as the staminal

column or somewhat longer, puberulous; stigma capitate. Capsule surrounded by the

much accrescent calyx, ovoid, 2.5-4 cm. long and 1.7-2 cm. in diam., shortly puberu-

lous, 5-celled, the cells 1-seeded, the fructiferous calyx cupuliform, 1.6-2.3 cm. long

and 2-2.5 cm. broad; seeds oblong, 1.1-1.8 cm. long and ca. 0.4-0.5 cm. broad.

From Panama to Peru and Amazonian Brazil, along rivers.
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BocAS ma. toko: region of Aliniraiuo, DjU'totiia F-arni, Cooper 452. darien: Cana-
Cuasi trail (Camp 2), Chepigana District, 2.000 'ft., M. /{. L^ R. A. Tcrnj 1447; Rio Ti.cuti,

on ridge upstream ca. 2 hrs. jiiragua above Tucuti, Duke 5258. province unknown: M. E.

Tcrnj s. n,

S. IIAMPIZA Sclilcclit.

Hampi-a Schlecht., Liniiaca II: 371. 1837.

Shnihs or trees, unarmed. Leaves simple, petiolate, llie stipules narrowly linear,

tlie blade entire or lobate, sometimes auriculate-appendaged at tlie base, palmi-

n(»rved. Inflorescences axillary, fasciculate or flowers solitary. Flowers hcrmapliro-

ditc or imperfect, pubescent and generally with tufted hairs, pedicellate, 3-braeteo-

late, the bractlets adnate to the calyx and caducous; receptacle eglandular; cal}x

cupuliform or campanulate, truncate or lobate, coriaceous, accrescent; petals 5,

connate at the base into a tube coalescent u ith tln^ staminal column, (leshy; stamens

numerous, the stamina! column divided into many unequal filaments; anthers

1-thecate, hippocrepiform, medifixus, extrorse, lon;^itudinally dehiscent; |)()llen

poratc, the sexine uniform, tegillate and spinulate; ovary superior, sessile, 3-celled,

none or rudimentar in the staminate flowers, the cells few-ovulate; style simple;

stigma I- to 3-divided and revolute. Ciipsiiles coriaceous or sub]ign(v)us, loculi-

cidally 3-valvate, the valves gla]:)rous or not w ithin; seeds few, the funicle expanded

into a fleshy aril; cotyledons flesliy and contortuplicate.

A genus of about 15 species of Central Anunica and Colombia; one species

occurs in Panama.

1. Hampha AiM^EXDict'i.ATA (J. D. Sm.) Standlcy, Jour. Wash. Acad. Sci. 17: 395.

1927.—Fig. 8

Ihunpea intc^rrrima Schleeht. var. appvndicidaia J. V). Sm., Bot. Caz. 27: 331. 1899.

Ilampca panamcnsis Standley, Jour. Wash. Atad. Sei. 17: S96. 1927, Jour. Arnold Arh. 11:

124. 1930.

Shruh or medium-sized tree up to 15 m. tall, the young branches covered with

a short tomcntum of ferruginous or ocliraceous, tufted hairs. Le(wes with tufted

hairs, the petiole slender, 1.2-11 cm. long, slionly tomenlcllous; blade ovate to

broadly ovate, sometimes more or less elliptic, truncate to subcordate or sometimes

obtuse and auriculate-appendaged at the base, the aj^pendages rounded and ca. 1-4

mm. long, acuminate to caudate-acuminate at the ai>ex, 9-21 cm. long and 6']G cm.

wide, the margins entire or somewhat undulate, sparsely and shortl)' puberulous

above especiall\ when young, generally shorth' tomentellous beneatli, 5- to 7-

palminerved, the nerves prominent beneath. Floirers solitary or fasciculate, either

hermaphrodite or staminate, the pedicel of the slann'nate flowers 0.5-1.5 cm. long,

that of the hermaphrodite ones usuall}- longer and to 2-5 cm. long, slender, covered

u it!) a short tomcntum of tufted hairs; bracteoles liguliform, 0.3-2 cm. long and ca.

1 mm. wide, tomentellous; calyx cupuli form-cam pan u late, irregularly 3- to 4-

lobatc, 7-9 mm. long and 9-12 mm. wide, covered with a short tomcntum of tufted

hairs without, glabrous within; petals Hvl8 mm. long, white, cream}' white or

yellow% the corolla-tube ca, 3-4 mm. long and glabrous, the lobes obliquely and in-



1964]

FLORA OF PANAMA (Family 116. Bomhacaceae 63

Figure 8. Hampka appendiculata (J. D. Sni.) Slandley: A flowering branch (X 73); B
staminatc flower (X 2); C, id., longitudinal section (X 2); D & E, capsules (X y\).
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acquilatcrally elliptic, unguiculato, emarginalo aiul unilaterally apiculate at the

apex, 13-14 mm. long and ca. 8 mm. wide, tomentellous outside, glabrous or nearly

so and glandular-dotted within; stamens more numerous in the staminate flowers

than in the hermaphrodite^ ones, about 22-40, tlu^ staminal column ea. 3-4 mm.
long, barbate at the apex, not hollow in l!ie staminate lIo\vers, the filaments slender,

unequal, 8-10 mm. long and glabrous; ovary more or less oblong, ca. 2 mm. long

and 1.25 mm. in diam., densel}- papillate; st)le fdiform; stigma slightly 3-divided.

Capsule subligneous, very shortly stipitate, ellipsoid, 3-angular, subapiculate to

rounded at llie ai>ex, 1.7-2.5 cm. long and 1.1-1.2 em. in diam., covered with a short

tomentum of tufted hairs outside, glabrous w ithin except along the hispid sutures;

.seeds 1 or 2 in each cell, ellipsoid, 7-10 mm. long and 4.5-6 mm. wide, the testa

Idackish-brow n with paler nerves, the aril eaplike, covering less than half of the

S(*C d.

r

Costa Ixica and Panama.

BOCAS di:l Toiio: Clhanguiaola Valley, Dunlap 227; Ahniiantc rejijion, Cooper isf Slater

S, 15 (type); region of Aliiiiranle, Euena Vista Camp on Chiriqui trail at 3,000 h., Cooper
yjO; Water Valley, von Wedel 779; vicinity of ('hiriqui Lap;(X)n, von Wedcl 1315; Rio
Cricamola, between Finca St. Louis and Konkinlor, ca. 10-5U Jii., Woodson^ Allen & Seibert

lSi)H, 1922. CANAi. zoM-:: Barro Colorado Island, Aviles 11, Fnng/u;;?^ 520, Scdvnza 935^ 9S5.

Shattuck 238, cniun;jTM: Qiichrada Vcio, vicinity I-inta Lcrida, alt. 5,000 ft., Allen 4670,

Bajo Mono-lu>balo trail, Western slopes of Ccrro Ilorqueia, alt. 5,000-7.000 ft., Allen 4779;

Boquete region, Cerro Ilorqueta-cloud forest, alt. G,500 ft., C/z. &* W. von lh\\^en 2/38.

ax:L£: north rim of El Valle, Allen 1908: El \^dle, Dwijer 1924.

9. OCllllOMA Sw.

OcHHOMA Sw., Nov. C'lcn. Sp. PI. Prodr. !)7. 1788.

Trees, unarmed, the trunk sometimes buttressed, the wood very light. Leaves

simple, petiolate, the stipules broadl}' ovate, the blade generally cordate, palmi-

nerved, with tufted hairs. Flowers grouped tow ard the tip of the branchlets, a\illar\',

solitary, hermaplirodite, actinomorphous, pedicellate, S-bracteolate, the bracteoles

fugacious; receptacle eglandular; calyx tid^ihtrm, slightly funnel-shaped, 5-lobate

and w ith unequal lobes, coriaceous, with tufted hairs outside, deciduous; petals 55,

adnate to the base of the staminal column, flesli)', w ith tufted hairs outside;

stamens numerous, the staminal column elongate, shortly 5-lobate, anthcriferous

from about the middle to the apex; a?ithers 1-thecate, sessile, conlluent, anfractuose,

extrorse, longitudinall}' dehiscent; o\'ary superior, sessile, 5-celled, the cells man\-

ovulate; st\le filiform; stigma exceeding slightly tlie staminal column, spirally 5-

sulcate. Capsules subligi^eous, elongate, loculicidally 5-valvate, densely lanate

within; seeds numerous, small, p> riform. imbedded in the liairs of the capsule; coty-

ledons broad, tlie margins involute.

A neotropical, monotxj^ic genus distributed from southern Mexico to Bolivia.

1. OciiROMA PVRAMiDALK (Cav. ex T.am.) Urban, Kepert. Sp. Xov. Beih. 5: 123.

1920,—Fig.9.

Bi)inl)(LX pijrnmidale C/d\ . e\ Earn., Eneyrl. Mrth. Rot. 2:552. Apr. 1788.

i)ehroma hr/.opus Sw., Nov. Ccn. Sp. PL Prodr. 98. Jun.-Jul. 1788.
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^ ^ n

Figure 9. Ochroma pyramidale (Cav. ex. Lam.) Urban: A, llowcring branch (X '/2); B,

flower (X ^2); C, id,, longitudinal section (X 1/2); D, dehiscent capsule and kapok (X 1/2)-
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Ochroma tanicntosa Humb. & Bonpl. ex Willd., Fnum. PI. llort. Reg. Bot. Bcrol. 695. 1809.

Bomhax angnlaia Sesse & Moq., PI. Mev. 169. 1895.

Ochroma concolor Rowlee, Jour. Wash. Aratl. Sci. 9: 1()!. 1919.

Oclitoina limoncnsis Rowlee, loc. cit. 163. 1919.

Ocliroma grandlflora Rowlee, loe. cit. 163. 1919.

Ocliroma vclulina Rowlee, loc. cit. 164. 1919.

(h-hrunia bicolor Rowlee, loc. cit. 165. 1919.

Ochroma hollvhma Rowlee, loc. cit. 166. 1919.

Ochroma ohtusa Rowlee, loc. cit. 166. 1919.

Ochrotria pcnivinna Johnston, Coiitr. C'iray Herb. 1 larw Univ. 81 : 95. 1928.

Ochroma pyramidalc var. concolor (Rowlee) Schulte.s, Hot. Mus. T.eafl., Ilarv. Univ. 9: 1 I I

.

1941.

Ochro?na totnrntosa var. ibarrcns'is Bcnoisl, Bull. Soc. i'ot. 1-r. 88:439. 1941.

Ochroma lagopus var. bicolor (Rowlee) Standley & Steverm., lueld Mus. Nat. Hist., Hot. Ser.

2.1:62. 1944.

Ochroma la^opus var. occi^ranatctisis Cualr., Phytolo^ia 1: 4S0. 1954.

Ocliroma pyraffiidah- var. bicolor (Rowlee) Bri/icky, I'roj). Woods 109:63. I95S.

Tree 1U-3U ni. tall, the trunk up to (J.DO- 1.80 m. in diatn., sometimes buttressed,

the crown lar^c and spreading, the bark smooth and gra\ ish, tlic branchlcts tufted-

puberulous. Leaves wiili a thick petiole 3-40 cm. long, tomentellous to glabrcscent,

the stipules ca. I.v5 cm. long and 1 cm. wide; blade ]m>adh' ovate, ovate-angulate

to ovate and 3- to 5-suhlohate, the base generally deeply cordate, sometimes more ro

less truncate, the apex or the central lobe obtuse, acute or acuminate, 10-40 cm.

long and 11-35 cm. wide, chartaccous, the margins generally undulate, the upper

siuface tomentellous especiall) wlien young to glabrous, the lower surface short]}

tomentellous, 7(-9)-palnu"nerved, the nervation i)rominent beneath. Fhncers witli

a pedicel 4-11 cm. long and ca. 0.()-l cm. in diani., tcMnentellous; calyx S-11.5 cm.

long, tomentellous outside, scriceous-villous inside, the lobes 2.5-4 cm. long, 2 lobes

triangular and acute, the other 3 llabelliform; petals obovate-spatulate, 11-15 cm.

long and ca. 5 cm. w ide, w hitish, ]nib(Tulous on tlie upper part outside, glabrous or

ncarh^ so inside; staminal column cxlindric, enlarged at tlie base, 10-12.5 cm. long,

glabrous, the antheriferous part ca. 5-5.5 cm. long; ovarj- conical, 5-angulate, ca. 13

mm. long and 7 mm. in diam. at the base, tomentellous at the apev; st}'le ca.

9-10 cm. long, puberulous near the base; stigma ca. 3.5 cm. long. Capsule oblong-

fusiform, 5-angulatc, 1(5-25 cm. long and ca. 2.5 cm. in diam., tlie valves black and

glabrous; seeds ca. 5 mm. long; kapok pale brown.

Fretiucnt in clearings and second-grow ih forests; often cultivated, sometimes

planted for sliade.

Balsa is a rapitll}" growing tree known for its ver\' lightweight wood \\hich is

used for life rafts, insulating, toys, etc.; the kapok is suitable for fdliiig pillows and

mattresses.

BOCAs DLL TORO; Cluui^uinola Valley. Cooper & SUid'r 77: ](K'alit\ unknown, von Wcdel
459. CANAL ZONI-: vicinity of Fort Sherman, Staridh'y 31015; near Fort Randolph, Standlctj

28733; Catun Station, Hayes 123; Ban-o Colorado Island, Avilrs 44, L. H. &* /:. Z. Baihy 15l\

Ean^'Jiam 53/. Kcnoycr 441, Shaituck 52(J. W'i-tmore fr" AI)he 47; Camboa, Standh'y 28497:

OhisjK^ Standley 31711; h(Uween Sununit and Clainboa, /. M. & M. T. Grvrnman 5219;

vicinity of Miraflores, P. &" G, Wliite 41: between Miraflores and Corozal. alt. 20-30 in.,

PiUicr 2511; Ancon Hill, Bro. Cclcstinc 119, Rowhc L^ Stork S02; Balboa, Standley 26976;
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road K9, alt. 270 ft., Stern & Chambers 42; Chiva-Chiva road, Harvey 5254; locality un-

known, Verncr s. n. chiriqui: Progresso, Cooper y Slater 253. colon; Juan Mina, Rio

Chagres, 25 m., Allen 4201. darien: vicinity of Pinogana, 20 m., Allen 4312, Panama:

Bella Vista, Macbride 2761; Capiri River, west of Panama City, Baker 804; along road be-

tween Panama and Chepo, Dodge, Hunter, Steyermark &* Allen 16633; Taboga Island,

Standley 28006; San Jose Island, Johnston 470, 511. veraguas: vicinity of Santa Fc, Rio

Santa Maria, 1,000 ft., Allen 4421. rKOviNCE unknown: W. W. fe* H. E. Rowlee 4, R. S.

WilUa7ns 607.

INDEX OF LATIN NAMES

Numbers in boldface type refer to descriptions; italic refers to the listing of a name as a

synonym; ordinary type indicates names incidentally mentioned.

Adansonia^ 37

Bombaco[>,is 37, 41
Fendleri, 42

glabra, 41

jaris, 44

quinata, 42
sepium, 44

sessilis, 41
Bombax, 37

sect. Ceiba, 41

sect. Pachira 45

sect. Pachiropsis, 41 , 45

angulata, 66

aquaticum, 45

balanoides, 3!^

Barrigon, 3^9

carabobense, 39

Ceiba, 44

Fendleri, 42

guincense, 48

heptaphyllum, 39

macrocarpum, 45

nicoyense, 42

occidentale, 48

orientale, 48

pentandrum, 48

pyramidale, 64

quinatum, 42

rigidifulium, 45

septenatum, 39

sessile, 4/

Campylanthera, 4S

Carolinea, 4:

macrocarpa, 45

princeps, 45

Cavanillesia, 53
plantanifolia, 54

Ceiba 37, 48
Allenii, 49

anfractuosa, 49

caribaea, 49

casearia, 48

guineensis \'ar. am[)la, 4,9

—var, clausa, 49

5

pentandra, 48
var. caribaea, 49

-var. clausa f. albolana, 49

— f. grisea, 49

var. dehisccns f. albolana, 49

—f. grisea, 49

var. indica, 49

49

rosea, 49
Thonningii,

Chorisia rosea, 49

Durio, 37

Eridodendron, 48

anfractuosum var. africanum, 48

•var. caribaeum, 48

var. indicum, 48

caribaeum, 49

guineensc, 48

occidentale, 49

orientale, 49

pentandrum, 49

Erione, 48

Cerberia, 54

Ham pea, 62
appendiculata, 62
integerrima var. appendiculata, 62

panamensis, 62

Cossampinus, 48

alba, 48

Rumphii, 49

Cyranthera, 51

caribensis, 53

daricnensis, 53
Lexarza, 54

Matisia, 54, 56

asymmetrica, 59

bracteolosa, 61

cordata, 59

inaequalis, 60

obliquifolia, 59

Schultesii, 61

Myrodia, 54

Ochroma 37, 64
bicolor, 66

boliviana, 66
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concolor, (>()

grandiflora, f)(

lagopus, 64

)

—var. bicolor, 66

—var, occigranatcnsis, 66

limoncnsis, 66

ohtusa, 66

peruviana, G6

pyramidalc, 64
•var. bicolor, 66

var. concolor, 66

tomentosa, 66

var. ibarrensis, 66

velutina, 66

Pachira 37, 43
angusta, 41

aquatica, 45
—var. occidentalis, 45

—var. surinaniensis, 45

Barrigon, 3.9

bractof)lata, 42

Fcndlcri, 42

grantliflora, 4f)

longiflora, 45

inacrocarpa, 45

pustulifera, 45

sossilis. 41

villosiila, 45

Pochota, 41

vulgaris, 42

Pourretia, 53

platanifolia, 54

Pseudobombav, 38
septeiiatum, 39

Quararibea, 54, 56

aslcrolcpsis, 56
asyuinictrica, 59

bradtHtlij.sa, 61
Chodati, 56

cordata, 59
inai-qualis, CO

inacquilatera, 60

obliquifolia, 59
parvi folia, 58
ptentuilyx, 60
Schultt'sii, 6/

stenophylla, 56

Uriboi, 60

Sophia, 45

Spirothoca, 4H

Allenii, 4.9

Xylou pcntandrum, 49

roseum, 49



FLORA OF PANAMA
Part VI

Family 117. STERCULIACEAE^

By ANDRE ROBYNS-'^

Thcobroma By JOSIi CUATRECASAS

Herbs, shrubs or trees, sometimes lianas, mucilaginous, generally with stellate

hairs, sometimes with simple hairs or Icpiclote, infrequently aculeate. Leaves alter-

nate, rarely subopposite, simple and entire to lobate or digitately compound,

generally stipulate, the stipules usually deciduous. Inflorescences axillary or some-

times terminal, cymose, paniculate, umbelliform, racemose or often more complex,

or flowers solitary, sometimes cauliflorous. Flowers generally bracteolate, the brac-

teoles forming sometimes a calycle, rather small, hermaphrodite or unisexual,

actinomorphous or rarely zygomorphous; cal>x valvate, gamo- or polysepalous, the

sepals (2-3-)4-5(-6-8), sometimes petaloid, generally persistent or even accrescent;

petals usually 5, rarely absent, contorted or valvate, usually free, sometimes adnate

to the base of the staminal tube, often unguiculate at tlie base and appendaged at

the apex, sometimes marcescent; stamens inserted on the receptacle or on a gono-

phore, 5 to numerous, usually more or less long-monadelphous, often with

staminodes alternating with the stamens or with fascicles of stamens; anthers

usually 2-thecate, rarely 3-thccate, the thecac generally parallel, the dehiscence

longitudinal or occasionally apically porose; pollen generally 3-colporate, some-

times colpate, porate or oligoforate, the sexine usually reticulate, sometimes spinu-

lose; g>^noecium with 2-5(- 15-30) syncarpous or coherent or even sometimes

apocarpous carpels, or reduced to a single carpel; ovary superior, sessile on the

receptacle or on the gonophore, or sometimes slightly stipitatc, 1- to 5(- 15-30)-

celled, with 2-many ovules in each cell and generally with axile placentation;

ovules anatropous; styles as many as carpels, distinct or variously connate; stigma

entire or divided. Fruit capsular or baccate and loculicidally dehiscent or not, or

separating into follicles, cocci or samaroid indehisccnt mericarps; seeds 1-many,

sometimes alate or arillate; albumen abundant or scanty; embryo straight or curved;

cotyledons flat or folded, foliaceous.

About 65 genera, chiefly distributed in the tropics of both hemisplieres; eight

genera are represented in Panama, while three other genera occur in Central

1. Tlie Flora of Panama by Robert E. Woodson, Jr. and Robert W. Scliery and

Collaborators should be cited as: Ann. Missouri Bot. Card., with volume number, pagination

and date of the Annals.

2. Assisted by National Science Foundation Grants No. G-714-1 (Principal Investigator,

R. E. Woodson, Jr.) & GB-170 (Principal Investigator, II. C. Cutler).

3. I wish to express my sincere thanks and appreciation to the directors and curators

of the following herbaria for the loan of material and facilities for study: Arnold Arboretum,

Chicago Natural History Museum, Cray Herbarium, New York Botanical Garden and United

States National Herbarium.

Published November 30, 1964.
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America. Two of the most important tropical crops arc supplied by Thcohroma

Cacao L. (cacao, chocolate) native to tropical America but now gro\\n extensively

in all the tropics and by diflerent species of the y^vnus Cola Schott & Kndl. (Cola

Nut Trees) native to tropical Africa.

a. Petals none; gonopliore well developed

aa. Petals 5.

h. Stanu'nodos niMic; gonophore wanting.

1. Stf.rcuija

c. Ovary 1-celled; capsules 2-valvcd 2. Wai.thi-kia

cc. Ovary fi-celled; capsules separating into 3 eocci, each coccus opening
along the inner angle or splitting completely into 2 valves 3. Mfi.ochia

bb. Staniinodes 5.

d. Gonophore well developed; fruit spirally twisted 4. Ht:mcteri:s

dd. Cionophore wanting.

e. I'ruit smooth, rugose or S- to l()~cosiate.

f. Leaves simple 5. TIIKORROMA
ff. Leaves compound-digitate 6. iti-rrania

ep. Fruit spinosc or muricatc.

g. Aculeate scandcnt shrubs or lianas; capsules densely

spinose, separating into ;") cocci, each coccus dehiscent

along the ventral suture and along the dorsal upper half.

7. ryttni-ria

gg. Stnall to tall trees without nculei; capsules tuber culate,

indchisccnt (the tubercles separating irregularly at ma-
turit} to a greater or less degree) 8. cua/t^ma

1. STERCUIJA L.

SraiciFUA L., Sp. PI. 1007. 17o3, Cvn. PI. ed. .^, 4'xS. IT.U

Cavalam Adans., Fam. PI. 2: 357. 1763.

Culhamia Forsk., I'l. Aepvpt.-Arab. %. 1775.

Ivira AuhL, Hist. PI. Ca.i". It. 694. 1775.

Thcndoria Neck., l{lem. Bot. 2:286. 1790.

Triphacu Loureiro, Fl. Cochinch. 577. 1790.

Southwcllia Salisb., Paradisus L(Midin(Mi.si.s t.69. 1807.

Mafratia Veil., Fl. Flum. 382. 1825, Fl. Plum. Ic. 9: f..%. 1835.

Chkhaca Presl, Rel. Haenk. 2: 140. 1835.

Ralani^Jms Rafm., Sylva Tellur. 72. 1838.

Kavalania RaHn., loc. cit. 72. 1838.

Karaka Rafm., loc, cit. 72. 1838.

Braxipis Rafin., loc. cit. 72. 1838.

Clonipanus Rafm., loc. cit. 73. 1838.

Ops(}pca Rafui., loc. cit. 73. 1838.

IcnsiTtia Rafin., loc. cit. 75. 1838.

rr;>/o/)U5 Rahn., loc. cit. 110. 1838.

Carpophyllium Miq., Fl. Tnd. Rat. Suppl. 401. 1861.

Trees or infrequently shrubs, deciduous. Leaves alternate, sim]")le and entire

to lobate or digitatch' compound, petiolate, stipulate, the stipules fugacious.

Inflorescences axillary or terminal, paniculate or sometimes racemose. Flowers

hermaphrodite or unisexual, monoecious or dioecious, actinomorphous or some-

what zygomorphous through tho bending of the gonophore, pedicellate, hracteolate,

the bracts fugacious; cal}x more or less deei)l>' (3-)4- or 5(-6)-lobate, the lobes

sometimes appendiculate inside; petals none; s^nophore well developed; stamens

10-20, onl\ \'esti!J;ia! in the pistillate* flowers. \]]o anthers cr(n\ded at the apex of
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a short staminal tube, shortly stipitate, 2-tliccate, the tliccao parallel, cxtrorse,

longitudinally dehiscent; ovary sessile, consisting of (3-) 4-5 coherent locales, rudi-

mentary in the staminate flowers, each locale 2- to many-ovulate; styles coherent;

stigma (3-) 4- or 5-lohulate or peltate. Carpels separating at maturity and becom-

ing follicular, ligneous or coriaceous, deliiscent along the ventral suture, 1- to

many-seeded; seeds albuminous, the radicle removed from the hilum; cotyledon^

thin, plane or undulate.

A pantropical genus of about 200 species of which only two occur in Panama.

a. Leaves deeply 3- to 5-palmatilobatc; calyx 1.5-2 cm. long, the lobes triangular,

not appendiculate inside; gonophore not enlarged at the base, 10-12 mm. long

in the staminate flowers and 6-8 mm. long in the hermaphmdite ones;

anthers 15 - - h S. api-tala

aa. T^eaves entire or with sligluly undulate margins; calyx 0.9-1.2 cm. long, the

lobes lincar-lancecilate, the inner surface appendiculate from the base to the

middle of the lobes; gonophore much-enlarged at the base, 5.5-6 mm. long in

the staminate flowers and ca. 5 mm. long in the hermaphrodite ones; anthers

10 2. S. COSTARICANA

L Sterculia apetala (Jacq.) Karst., Fl. Colomb. 2: 35, pi 118. 1869; Standley,

Contr. U. S. Nat. Herb. 27: pi 4.9, 50. 1928.—Fig. 1 (A-E).

Hrlictcrcs apctala Jacq., Select. Stirp. Am. Hist. 238, pi. IHI. 1763.

Sterculia carthagencnsis Cav., Mon. CI. Diss. Dec. 6: 353. 1788.

Tree up to 30-40 m. high, the trunk straight, thick and often with prominently

developed buttresses, the crown broad and dense. Leaves simple, large, the petiole

8-24 cm. long, stcllate-villous, the blade deeply 3- to 5-palmatilobate, the broad

lobes rounded to subacute, deeply cordate at the base, up to 22 cm. long and 40

cm. wide, membranous, the upper surface glabrous except near the ba.se of tlie 5

main nerves, the lower surface stellate-arachnoid when young, promptly glabres-

cent, tlie nerves slightly prominent beneath. Infhveseences axillary or subterminal,

paniculate, the axes densely stellate-villous-arachnoid. Flowers hermaphrodite

or staminate, the pedicel 1-2 cm. long; calyx campanulate, 5-lobate, 1.5-2 cm.

long and 1.5-2.5 cm. wide, often somewhat larger in the hermaphrodite flowers

than in the staminate ones, the lobes triangular, acute and ca. 0.7-1.2 cm. long,

reddish-brown, densely puberulous and with tufted luiirs outside, greenish-yellows

striped-red or maroon and glabrous inside; gonophore of the staminate flowers

slender, arcuate, inflexed. ca. 1-1.2 cm. long, scatteringly papillate, sometimes

loosely stellate-puberulous toward the base, the staminal tube pendulous, somew^hat

thicker than the gonophore, ca. 1 mm. long and densely covered w ith short simple

hairs, the anthers 15, ca. 0.75 mm. long, the rudimentar ovary ca. 0.75 mm. broad

and glabrous; gonophore of the hermaphrodite flowers like in the staminate ones

but only 6-8 mm. long, the staminal tube very short, the antliers 15, around the

base of the ovary and ca. 0.75 mm. long, the ovary subglobose, 5-sulcate, ca. 0.4

mm. in diam., stcllate-tomentellous, 5-locular, the stjles reflexed, ca. 4 mm. long

and stellate-tomentellous, tlie stigma obscurely 5-lobulate. Follicles obovoid, ca.

G cm. long and 4 cm. thick, tomentellous outside, the inner surface covered with a

dense la\er of erect, stifT, yellowish and ca. 2 mm. long prickly hairs, 2- to 4-seeded;
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seeds oblung-ellipsoid, ca. 2 cm. lotig and 1.1-l.T cm. in diam., tlic testa brown

or black, covered with stifF, little adhesive, prickly hairs.

From southern Mexico throngli Central America to Panama, West Indies and

northern South America; along rivers, in moist or dry thickets or forests.

The common Indian name of S. apclahi is panamd and tlie name of the

country proceeds probably from this tree which is abundant in the region. The

seeds, known as castafias, are oil)' and edible boiled or roasted; the tree is often

planted for sliade and the wood is sometimes used for construction pur^x^scs.

CANAL /()\e: Barro Colorado Island, Avilvs lOI, Wrtniorc & Abhc 114, Wihon 97,

Woodworth & Vestal 651; Ciamboa Road and Maddi'U Dam Road near Naval Station,

Harvry 50V; near Summit Gardens, Ilarvcy 5252; Viiloria Fill, near Miradores Locks, Allen

1720; vicinity of MiraOores Lake, P. White 28/; Balboa, Slandley 27160, 30856. cniRiQui:

Proi^esso, Cooper isf Slater 301; vicinity of San VcVw, alt. 100 m., Allen 3656. Panama:

roadside near Panama Vicjo, 5-10 m., Dod^e 17520, near Panama City, Mell s.n.; vicinity of

Rella Vista, Piper 5327. san bias: Permr, Cooper 652. puovince unknown: Hayes 719,

Sargent 15.

2. Sterci^i.ia costakicana Pittier, Contr. Lh S. Nat. Wcvh. 13: 449, //g. 77-78. 1911.

Fig. 1 (F-H),

Sterculia Reeordiana Standley, Trop. Woods 44:25. 1935.

Tree 5-25 m. hi^h, the trunk up to 90 cm. in diam., the >oung branches to-

]iientcllous and sparsely pilose, the i)ubescence of stellate hairs. Leaves crowded

toward the end of the branclilets, simple, the petiole rounded, 2.5-7 cm. long,

tomentellous and sparsely pilose, the blade o\'ate-oblong to elliptic-oblong, obtuse,

truncate or slightly cordate at tlie base, abruptly acumin.ite-apiculate at tlie apex,

9.5-22.5 cm. long and 5.5-12.5 cm. wide, suhcoriaeeous, tlie margins entire to some-

what undulate, the upper surface glabrous or ncarh so and with impressed vena-

tion, the lower surface sparsely pubescent and with prominent venation, 5-nerved

at the base, hijloreseenees axillary, paniculate, the axes villous. Flowers lier-

maphroditc (or pistillate only?) or staminate, the pedicel 4-10 mm. long; calyx

deepl}' (4-)5-lohate, 9-12 mm. long, the lobes linear-lanceolate, acute, f).5-10 mm.
long and 2-3 mm. wide, the outer surface puberulous-villous, the inner surface

provided from tlie base to the middle of the lobes with a tin)- appendage, the

appendage villous especially near the base and cucullate at tiie ajiex, puberulous-

villous above the appendage; gonopliore of the staminate* llowers filiform, arcuate,

iullcxed, glabrous except the much-thickened papillate base, 5.5-(i mm. long, the

staminal tube pendulous, urceolatc, very short, glabrous, tlie antliers 10, ca. O.v)

mm. long, the rudimentar ovar\' rather obsolete; gonophore of the hermaphrodite

flowers (according to Pittier, Contr. U. S. Nat. IKmIi. Mi: 450, |/g. 7(S. 1911) sub-

erect, glabrous except the much-thickened ])apillate base and ca. 5 mm. long, the

staminal tube cupuliform, ca. 0.8 mm. long and 2 tnm. wide, glabrous, the anthers

10, the ovary depressed-globose, 5-sulcate, tomentellous, 5-locular, the styles re-

flexed, ca. 1,8 mm. loni^ and tomentellous, the stigma indistinctly 5-lobulate.

FolUeles subglobosc, obliqueh' apiculate, ca. 7(10-15) cm. in diam., shortK to-
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Figure 1. Sthrculia aphtala (Jacq.) Karst.: A, staminate flower (X II/2); B, id,,

longitudinal section (X li/2); C, id., upper part of gonophore and androecium (X
7{/2); D, hermaphrodite flower, longitudinal section (X II/2); E, id., upjx?r part of

gonophore, androecium and gynoecium (X 5) . Si^erculia costaricana Pittier: F.

staminate flower (X 2/2); C, id., longitudinal section (X 21/2); H, id., upper part of

gonophore and androecium (X 10).
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mcntellous; seeds ellipsoid-oblong;, ca. 1.6 em. lont; and 0.7 cm. thick, tlic testa

covered with fine sharp liairs ea. 1.5-2 mm. long.

Cosla Rica and Panama.

bocAS DLL TURo: CHanguinola \'alU'y, Cooper i^ Slatct 104; Crieaniola Valley, llol-

sticn pasture, Cooper 5'M).

2. WALliliaUA L.

Wai.iiikkia L., Sp. PI. ()73. 1753, Cm. PL ed. o, 3U4. 1754.

Lophantus J. R. & C. Fosler, Char. Gen. PI. 27, 1.14. 1776.

Astrophiis Sj^mig., Neue Enldeck. 3:64. 1822.

Herbs or shrubs, the pubescence ehit^fl}- ol stellate hairs. Leaves alternate,

simple, petiolate, stipulate, the stipules deciduous, the blade crenate to serrate, 3-

to 5-nerved a1 tlie base. Injloreseenccs a\ilhu\^ or terminal, of globose, sessile or

pedunculate clusters, sometimes oF scorpioid spikes or branched C}-mes, Flowers

hermaphrodite, actinomorphous, sessile or subsessile, bracteolate; calyx gamose-

palous, 5-Iobate, 10-nerved, persistent; petals, 5, adnate to the base of tlie staminal

tube, contorted, marcescent; stamens 5, more or less long-connate at the base into

a staminal lube, the anthers 2-thecate, the tliecae parallel, extrorse, more or less

tT^edifixus, longitudinally dehiscent; slaminotles none; ovary^ sessile, 1-celled, 2-

ovulate, the ovules ascending; style somewhat excentric, often geniculate near the

middle; stigma clavate or plumose-papillate. Capsules 2-valved, 1 (-2) -seeded, tl:io

seeds small, albumiiious; embrjo straight; cot) ledons flat.

A pantrt)pical genus ol aboiU 45 species, especially well represented in tropical

America; only one species, W. indiea L., is pantropical; two species arc known

from Panama.

a. Leaves soft-velvet y-lanate-arachnoid on hotli sides, the nervation not re-

ticulate; calyx ca. 4-4.5 ?nm. long, the lobes triangular-subulate; petals yellow

or orange; stamina! tube ea. 2 mm. long, tlit^ antliers subsessile 1. W. indica

aa. Leaves tonientelltius when young to vrahrous-puhtTulous later above, densely

toment(41ous beneath, the nervation retitulate; eal\x ca. 5-6.5 mm. long,

the lobes ovate-triangular and acuminata; i)etals white; staminal tube ea.

3-5 mm. long 2. W. ci omhrata

1. Walthi-kia i\dica L., Sp. PI. r)73. 1753.

—

big. 2 (E).

Waltheria americana L., Sp. PI. 673. 1753; Johnston, Sargeniia 8:203. 1949.

Waltheria an^ustifolia L., Syst. Nat. ed.lO, 1140. 1759.

Waltheria arhorescens C]av., Mon. CI. Diss. Dee. 6:316. 1788.

Waltheria elliptica Cav.. loc. cit. 316, /./7/,2. 17SS.

Waltheria microphyUa Cav., loc. eit. 317, t.}70;l 1788.

Waltheria ovata Cav,, loc. cit. 317, (.///./. 1788.

Waltheria a^rchorifolia l^ers., Syn. PI. 2:216. 1807.

Waltheria Jaevis Schrank, PI. Rar. Hurt. Acad. Monac. t.55. 1819.

Waltheria erioclada DC, Prodr. 1:493. 1827.

Waltheria i;uineensis Schumacher, Kongl. Danskt* X'idcnsk. Selskabs Naturv. M.uh. Afhandl.

4:69. 1829.

Waltheria africana Schumacher, loc. cit. 70. 1829.

Waltheria americana var. elliptica (Cav.) K. Schum. in Mart., VI. Bras. 12(3): 6:1. 1886.
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Wallhcria amcrkana var. dcnsiflora K. Schum. in Engl., Monogr. Afr. Pnanzenf. und -eatt.

5:46. 1900.

Wallhcria amcricana var. indica (L.) K. Schuni. in Eng]., loc. cit. 47. 1900.

Walthvria amcricana var. siibspicata K. Schum. in EngL, loc. cit. 47. 1900.

WalthiTia Wildii Suosseng., Proc. Trans. Rhod. Sci. Ass. 43: 107. 1951.

Herb or small shrub 0.r)0-2 m. higli, the young stems grayish and soft-vclvety-

lanate-arachnoid. Leaves with a pedicel 0.5-3.3 cm. long, lanato-arachnoid to

sericeous, the stipules subfiliform, the blade narrowly ovate to ovate, rounded or

truncate or somewhat subcordate at the base, obtuse or subacute at the apex, 3.5-

12 cm. long and 1.5-7 cm. wide, chartaceous, the margins serrate-crenate, grayish

and soft-velvety-lanate-arachnoid on both sides, the indumentum sliglitly denser

on the lower surface, the nervation not reticulate, impressed above and prominent

below. Inflorescences axillary or terminal, of tight-globose, subsessile to long-

pedunculate glomerules, the peduncles lanate-arachnoid to sericeous. Flowers

sessile, the bracts linear-lanceolate, about as long as tlie flowers, sericeous; calyx

tubular-campanulate, somewhat 5-angled, ca. 4-4.5 mm. long, divided about '72

way into 5 triangular-subulate lobes ca. 2-2.5 mm. long, long-sericeous outside,

glabrous inside except the sericeous lobes; petals obovate-oblong, unguiculate, 4-4.5

mm. long and 1-1.5 mm. wide, yellow or orange, glabrous outside, scatteringly

arachnoid near the base just above the claw inside; staminal tube ca. 2 mm. long,

glabrous; anthers subsessile, ca. 0.8 mm. long; ovary oblong-ellipsoid, ca. 1.5 mm.
long and 0.75 mm. wide, sericeous on tlie upper half; style geniculate in the middle,

ca. 1.5 mm. long, loosely arachnoid; stigma plumose-papillate. Capsule included in

the calyx and surrounded by the marcescent corolla, obovoid, ca. 2.5-3 mm. long

and 1.5-2 mm. wide, sericeous above, 1-seeded; seed obovoid, ca. 1.8-2.1 mm. long

and 1-1.3 mm. wide, tlie testa smooth.

A polymorphous, pantropical weed, extending to some subtropical regions,

common especially in second-growth vegetation, along roads, in dry thickets and
open forests,

c\NAL zoNi-:: Corozal to Pedro Miguel, Cowell 408; Ancon Hill, Bro. Hcribcrto 299,
Killip 12057, Piper 5536. coci i: Aguadulce, Pitticr 4831; vicinity of Nata, alt. 50 m., Allen
844; Penonome, Ehingcr 1035, R. S. Williams 155; between Las Margaritas and El Valle,
Woodson, Allen & Scibcrt 1264; hills south of El Vallc de Anton, alt. 600-800 m., Allen
2856; vicinity of Santa Clara Beach, Woodson, Allen & Scibcrt 1702; Santa Clara, Ehingcr
1132. herrera: vicinity of Chitrc, alt. ca. 20 m., Allen 1105, Panama: sabanas north of
Panama City, Bro. Paul 564; vicinity of Bella Vista, Piper 5341; vicinity of Juan Eranco Race
Track, near Panama, Slandlcy 27708; Rioniar, Playa near the Rio Mar, Ehingcr 500; Taboga
Island, Allen 1292, Bro. Celcstinc 48, Macbridc 2813; San Jose Island, Erlanson 40, 477,
Harlow 83, Johnston 88. veraguas: Isla dc Coiba (Colonia Penal), Dwijer 1547. province
unknown: Sccmann 95.

2. Walthekia GLOMERATA Presl, Rcl. Haenk. 2: 152. 1835.—Fig. 2(A-D).

Wallhcria brevipes Turcz., Bull. Soc. Imp. Nat. Moscou 31(1): 213. 1858.

WaUheria rhombifolia J. D. Sm., Bot. Mag. 23: 3. 1897.

Shruh 1.5-2 m. liigh, the young branches tomentellous to puberulous. Leaves

shortly petiolate, the petiole 0.5-1 cm. long, puherulous to tomentellous, tlie stipules

narrowly triangular-acuminate and ca. 0.8-0.9 cm. long; blade oblong-elliptic or
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Figure 2. Waltiikria glomi^raia Prcsl: A, flowering branch (X y^); B, de-

tail of iiidunicnlum on the lower leaf-surface; C, flower (X 6%); D. id., longitu-

dinal section (X fi^'j). Wai.thi-ria indica L.: 1% ca]>sule (X 62/3).
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elliptic or even slightly obovate, obtuse or truncate to subcordate at the base,

acute at the apex, 6-13 cm. long and 2-8 cm. wide, chartaceous, discolor, the

margins irregularly serrate, tomentellous when young to scabrous-puberulous later

above, whitish-tomentellous beneath, the nervation reticidate, impressed above and

prominent beneath. Inflorescences axillary, of densely globose, usually shortly

pedunculate, solitary or fasciculate glomerulcs. Flowers sessile, subtended by several

bracts, these distinct or 2- to 3-connate, linear to linear-obovate, acute at the apex,

equalling more or less the calyx, tomentellous and with 2 tiers of hairs outside,

a lower tier with appressed hairs and SiU upper one with long sericeous hairs,

tomentellous-sericeous inside; calyx obovate-tubular, 5-angled and carinate, ca.

5-6.5 mm. long and ca. 2.5 mm. wide, the lobes ovate-triangular, acuminate and

ca. 1.5-2.5 mm. long, tomentellous and witli 2 tiers of hairs outside, a lower tier

wath short appressed hairs and an upper one with long sericeous hairs, shortly

puberulous to tomentellous on the upper lialf inside; petals narrowly obovate-

spatulate, unguiculate, rounded at the apex, ca. 5-7 mm. long and 1-2 mm. wide,

white, glabrous; staminal tube very short, ca. 1-1.2 mm. long, glabrous, the fila-

ments 3-5 mm. long; anthers ca. 1 mm, long; ovary narrowly obovoid, ca. 1 mm.
long and 0.5 mm. broad, sericeous; st}le geniculate near the middle, ca. 2-2.5 mm.
long, hirsute; stigma ca. 0.8-1 mm. long, den^^eh^ plumose-papillate. CupsuJe

unknown.

Mexico, Costa Rica and Panama, on lulls, up to 800 m.

CANAL zone: around I.as Cruces, alt. 20-100 m., Pitticr 2G]S; Summit, Standhvi 26955:

Cerro Gordo, near Culebra, Standlcij 25958; Ancon Hill, Bro. Celcstinc 67, R. S. Williams

44; Ancon Hill near Quarantine Station, Pitlier s.n.; Balboa Heights, /. M. isf M. T. Grccn-

man 5060; hills cast of Curundu, Harvey 5207. cocle: Aguadulcc, near sea level, Pitticr

4980; hills south of El Valle de Anton, Mien 2527, 2819. herrera: vicinity of Ocu, 100 m.,

Allen 4057 . Panama: road to San Carlos, Harvey 5150; hills above Campana, alt. 600-800 m.,

Allen 7303; hills between Capira and Potrero, 80-130 m. Dod^e & Hunter 8644; vieinity of

Panama, Macbride 2619; sabanas northeast of Panama City, Bro. Paul 200; vicinity of Bella

Vista, Piper 5385; Punta Paitilla, Bro. Hcribcrto 216, Piper 5402; near Punta Paitilla, Stand-

ley 26302; near Matias Hernandez, Staudley 28864; between Matias Hernandez and Juan
Diaz, Standley 31970; Juan Diaz, Standley 30fi36; Rio Tocumen, Standlcy 29464; near

Pacora River, Miller 1783; along road between Panama and Chepf), Dod^e Hunter, Steyer-

mark ^ Allen 16651. veraguas: hills west of Sona, alt. ca. 500 m., Allen 1051. province

i-N known: Hacnkel s,n., Hayes 14, 153.

3. MELOCHIA L.

Mekochia L., Sp. PI. 774. 1753, Gen. PI. ed. 5, 304, 1754.

Visenia Houit., Nat. Hist. 2(8); 308. 1778.

Altheria Du Petit-Thouars, Gen. Nov. Madag. 19. 1806 (1808?).

Riedlea Ventenat, Mem. Math. Phys. Inst. Nat. Fr. 1: 2. 1807.

Mougeotia H. B. K., Nov. Gen. Sp. PI. 5: 326. 1823.

Aleurodendrnn Reinwardt. Syll. PI. Nov. (Ratish.) 2: 12. 1828.

Polychlaena G. Don, Gen. Syst. Card. Bot. 1: 488. 1831.

Physodiwn Presl, Rel. Harnk. 2: 150. 1835.

Lochemia Arnott, Ann. Sci. Nat., Bot., ser.2, 11: 172, 1839.

Anamorpha Karst. S: Triana, Linnaea 28: 443. 1856.

Physocodon Turcz., Bull. Soc. Imp. Nat. Moscou 31(1): 212. 1858.
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Ilcrhs, undorshrubs or shrubs, infrequently small trees, the pubescence of

simple or stellate hairs, sometimes of gland-tipped hairs. Leaves alternate, simple,

petiolate, stipulate, the stipules deciduous, tlie blade crenate or serrate, usually 5-

nerved at the base. Inflorescences axillary or terminal, rarely oppositifolious, pnnic-

iiliform or of cymose clusters, the clusters sessile or pedunculate, forming some-

times interrupted or continuous, leafy spikes. Flowers hermaphrodite, actinomor-

phous, often heterostyled, sessile or pedicellate, general!) bracteolate, the bracts

persistent; calyx gamosepalous, 5(r>)-lobate or -lobulate, persistent or sometimes

accrescent; petals 5, unguiculate at the base, more or less long-adnate to tlie base

of the staminal tube, contorted, marcescent; stamens 5, more or less long-monadel-

phous, tlic antliers 2-thecate, tlie tliecae parallel, extrorse, more or less medifixus,

longitudinally dehiscent; staminodes none or infrequently obsolete; ovary sessile

or sometimes sl^iortly stipitate, 5-celled, the cells oppositipetalous, 2-ovulate; styles

5, free or connate at the base, the stigmas minute!)- tuberculate or plumose-papil-

late. Capsules sessile or shortly stipitate, globose and f)-!obate or pyramidal and

sometimes 5-\\ inged, 5-celled, each eel! 1-seeded, rarely 2-seeded, the dehiscence

either loculicidal or septicidal, tlie capsule separating into 5 cocci, each coccus

opening by the inner angle or splitting completely into 2 valves; seeds small,

ascending, '^-angular, dorsally convex, rarely \\inged, albuminous; embryo straiglit;

cotvledons flat.

A pantropical genus of about 65 species, especially well represented in tropical

America; five species, of which one is introduced (M. corchorifolia), are reported

at the present time from Panama.

a. Cocci opening along the inner angle.

b. Inflorescences of solitary or mostly fascicled, shortly pedunculate, umbelli-

form cynics; flowers shortly pedicellnte, the pedicel 2.2-3 mm. long; calyx

much-accrescent; petals white; ovary very shortly stipitate 1. M. lupulina

bb. Inflorescences of dense, sessile or subse.^sile, more or less globose clusters;

flowers sessile or subsessile; calyx persistent; petals pink; ovary sessile

2. M. NODin.ouA

aa. Cocci splitting completely into 2 valves.

c. Inflorescences of axillnry or terminal, sessile or shortly pedunculate cymes;

flowers 2.S-5.5 mm. long; staminal tube glabrous; leaves long-petiolate,

sparsely pubescent,

d. Inflorescences and flowers sessile or subsessile; calyx outside and cap-

sules hispidulous and with simple or stellate hairs; ovary sericeous;

styles free.

e. Young stems hispidulous nil round; flowers 2.5-3.4 mm. long;

calyx ca. l..'>-2 mm. long; capsule ca. 1.8-2.5 mm. long and

2.5-3 mm. in diam.; seed ca. 1.4-1.8 mm. long 3. M. mrlissifoi.ia

ce. Young stems puberulous and with a row of hairs decurrcnt

from the stipule-bases; flowers 4.5-5.5 mm. long; calyx ca. 3

mm. long; capsule ca. 3.5-4 mm. long and 4-5 mm. in diam.;

seed 3-3.4 mm. long 4. M. coRciiORnoLiA

dd. Inflorescences shortly pedunculate; flowers shortly pedicellate, the

pedicel 1.5-4 mm. long; cal)^ outside and capsules hispidulous and
chiefly with gland-tipped hairs; ovary nearly glabrous; styles connate

at the base 5. M. manducata
cc. Inflorescences of axillary and terminal, dense, sessile or subsessile clusters

forming interrupted or continuous, leafy s|)ikes; flowers 7-8.5 mm. long;

staminal tube generally sparsely hirtellous; leaves shortly petiolate,

densely pubescent 6. M. vn.i.osA
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1. Melochia lupulixa S\v., Nov. Gen. Sp. PL Proclr. 97. 1788; Standley, Contr

Arnold Arb. 5: 104. 1933.

Mougeotia inflata H. B. K., Nov. Gen. Sp. PI. 5:330, t.484. 1823.

Ricdlea inflata (H. B. K.) DC, Prodr. 1:491. 1824.

Viscnla inflata (H. B, K.) Sprcng. in L., Syst. Vcg. cd. 16, 3: 30. 1826.

Viscnia lupulina (S\v,) Spreng. in L., loc. cit. 31. 1826.

Melochia inflata (H. B. K.) Benih., Bot. Voy. Sulph. 71. 1844.

Ricdlea lupulina (S\v.) Beurling, Kongl. Sv. Vet.-akad. Handl. 1854: US. 1854 (?).

Anamorpha waltherioidcs Karst. & Triana, Linnaea 28: 443. 1856.

Herb, undcrshrub or shrub, erect or sometimes procumbent, 0.60-2 m. high,

the young stems and branches villous, the hairs simple or stellate. Leaves rather

long-pctiolate, the petiole slender, slightly canaliculate above, up to 5 cm. long,

more or less densely villous, the stipules filiform, up to 4 mm. long; blade ovate,

cordate at the base, acuminate at the apex, up to 10 cm. long and 7 cm. wide,

chartaceous, the margins serrate-crcnate, loosely to densely softly velutinous, the

indumentum always denser on the lower surface, usually 5 (-7) -nerved at tlic

base, the nervation slightly prominent beneath. Infloreseenccs axillary, of solitary

or mostly fascicled, umbelliform cymes, the cymes sliortly pedunculate, the pedun-

cles dcnsel}' stellate-puberulous. Flowers 4-4.7 mm. long, heterostyled, shortly

pedicellate, the pedicel 2.2-3 mm. long and densely stellate-puberulous, the

bracts linear-subidate, 1.5-2.5 mm. long, st(41ato-puberulous and ciliolate; calyx

globose-campanulatc, ca. 4-4.5 mm. long and 4 mm. wide, the lobes triangular,

acute or acuminate, ca. 1.8-3 mm. long and 1.5-2 mm. wide at the base, stellate-

puberulous outside, glabrous inside, much-accrescent; petals obovate, shortly

unguiculate and slightly adnate to the base of the staminal tube, rounded at the

apex, ca. 4-4.7 mm. long and 1.7-2 mm. w^ide, white; long-styled flow'crs with a

staminal tube ca, 2-2.5 mm. long and glabrous, the anthers sessile or nearly so

and ca. 0.8-1. mm. long, the ovary shortly stipitate, ellipsoid to oblong, ca. 1-1.5

mm. long and 0.8-0.9 mm. in diam., shortly and densely sericeous, the styles free,

ca. 2.5-2.8 mm. long, stelhitc-hirtellous near the base, the stigmas papillate; short-

styled flowers wM*th a staminal tube ca. L()-l-7 mm. long and glabrous, the

filaments ca. 2-2.2 mm. long, the anthers ca. 0.8-0.9 mm. long, the ovary very

shortly stipitate, ellipsoid, ca. 1-1.2 mm. long and 0.7-0.8 mm. in diam., shortly

and densely sericeous, the styles free, ca. 1.7-1.9 mm. long, the stigmas papillate.

Capsule surrounded by tlie accrescent calyx, depressed-globose, ca. 2.2-2.3 mm.
long and 2.7-3 mm. in diam,, shortly stellate-puberulous, each coccus ca. 1.3

mm. thick, opening along the inner angle; seed ca. 1.4-1.7 mm. long and 1.1 mm.
thick.

A common, often weedy species dispersed throughout the American tropics

and growing in moist thickets, on brushy slopes and in w^eedy fields.

BOCAS DEL TORo: Almirantc, Skutch 1; region of Almirante, Farm Six, Cooper 100;

vicinity of Monkey Hill, Coxvcll 39; Changuinola Valley, along railroad, Dunlap 3M;
vicinity of Chiriqui Lagoon, Water Valley, von Wcdel 1671, 1848; locality unknown,
Carleton 183. canat. zone: Mindi, Cowcll 184; Catun, Bro. Heriberto 22; hills west of the

Canal, near Catun, Standley 27273; forest along telephone trail between the Rio Indio

Hydrographic Station and the Natural Bridge of Rio Puente, Casa Larga trail. Dodge &
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Allen 17484; Barro Colorado Island, Shaltuck 65^1, Wcimorc i^ Abbe 33, 86, Wilson 19,

Woodworth t^ Vestal 629; Frijolcs, Standlctj 27640; Daricn Station, Standley 31524; (;.'nnboa,

Standleij 28329, 28501; Obispo, Standley 31772; Empire to Mandinga, Piper 5460; Las
Casnulas Plantation, near Summit, Standley 25817, 29630; Summit, Standlnj 26932; Summit,
e\p. gardeiLs, \\\)odworth & Vestal A50A; vicinity of Summit, Sttnidley 30059; Rio Crandi',

near Culehra, 50-IOC m., Pittier 2109, Paraiso Sla., Hayes 30; Pedn") Miguel, Piper 5498.

cocik: vicinity of El Valle, SrX)-l,000 m., Allen 80. colon: Juan Mina Plantation, Rio
Chagres, 25 m., Allen 4118. darien: Marraganti and vicinity, R. S. Williams 1002; along

Sambu River, Pittier 5537; vicinity of Pinogana, Allen 4280, paxama: bills between Capira
and Potrero, 80-130 m., Dod^e &• Hunter 8636, 8637; Agricultural pAporimont Station at

Matias Hernandez, Pittier 6900; vicinity of Matias Hernandez, Standley 32063; Rio Tapia,

Standley 28053. pkovinci-: unknown: Hayes 786, Sinelair s.n.

2. Mei.ochia nodiii.oka Sw., Nov. (icn. Sp. PI. Prodr. 07. 17SS.

Mou^ri>tia nr>di{lora (Sw.) H. B. K., Nov. Cen. Sp. PL S:'53n. 1823.

Riedlea nndiflora (Sw.) DC, Prodr. 1:491. 1824.

Visenia nodiflora (Sw.) Spreng. in L., Syst. Veg. ed. 16, 3:30. 1826.

SJ]ruh, S(.)ni(4imcs lierb or utulershruli, 1-3,5 m. high, the young stems and

hranches slightly pilose, the hairs chielly stellate. Leaver short- to long-potiolnte,

the petiole slender, 0.5-3 cm. long, mure or loss denscl) stcllate-]iis]^idulous, the

stipules linear-lnnceohito, 4-5 mm. long; blade ovate, rounded or slightly sub-

cordate at the base, acuminate at the apex, up to 12 em. long and ().5 cm. wide,

membranous, the margins serrate, more or less densely apjiressed-pilose, the indu-

mentum denser on tlte lower surface, becomiiig glabresccnt, the nervation slightly

prominent beneatli. lufloreseenccs axillar}', ol tlense, sessile or subsessile, more or

less globose clusters. Plowers 4.5-5,3 mm. long, sessile or subsessile, the bracts

distinct or 2- to 3-connate, linear to linear-.subulatc, stellate-puberulous and

ciliolate; cal}'\' campanulate, ca. 3.5-4 mm. long and 3 mm. wide, the lobes

triangular, somewhat caudate-acuminate, ea. 2.2-3 mm. long and 1-1.5 mm.
wide at the base, stellatc-puberulous and appressecNi)ilose outside, glabrous inside,

persistent; petals oblong-obovatc, short 1\' unguiculate and more or less long-

adnate to t1ie base of the staminal tube, rounded at the apex, ca. 4.5-5.3 mm. long

and 1.7-1.9 mm. wide, pink; staminal tube ca. 2.5 mm. long, glabrous, the

anthers subsessile and ca. 0.8 mm. long; ovary sessil(\ oblong to oblong-ellipsoid,

ca. 1-1.4 mm. long and 0.7-1.2 mm. in diam., s(Ticcous and with simple hairs,

llie stj'les free and ca. l.fvl.7 mm. long, the stigmas minutel) papillate. Capsule

surrounded ]i\ lln^ persistent eal\A\ <ubglobosc\ ca. 3.5 mm. long and 3.S-4 mm.
in diarn., shortl) stellatc-puberulous and pilose, each coccus ca. 1.7 mm. tliick,

opening along the inner angle; seed ca. 2-2.2 mm. long and 1.2-1.3 mm. thick.

From southern Mexico to Panama, West Indies and western Soutli America

from Colomliia to Peru; chiefly in open, wet habitats and mc^ist thickets.

CANAi. zonk: Las Cascadas Plantaliun, near Summit, Standley 29649; vicinity of Mira-
florcs Lake, P. Wliite 260; along the old Las Cruces Trail, between Fort Clayton and
C^orozal, Standh'y 29149; in Ciovernmcnt forest along Las (Iruces Trail, 75 m., Hunter &^

Allen 733, 748; Balboa, Standley 25545. 27/26, 29260, 32112. Panama: vicinity (^f San Carlos,

alt. 0-10 m., Allen 1140; Panama City, Machride 2618; Bella Vista, Standley 25301; between
Las Sabanas and Matias I lernandez, Standley 31847; Agricultural Experiment Station at

Matias I lernandcz, Pittier 6905; near Malias Hernandez, Standleij 28870; between Matias
Hernandez ami Juan l^ia/, Standley 32092; near Chepo, 30 m.. Hunter if Atlct] 61; Pearl

Islands, joluinscn 116. Pi!oviNf:i-: inkxown: C^nuudl 286, Ihnjrs 154, 786A.
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3. Melociiia MKLissiFOLiA Bciilh., Hook. Jour. Bot. 4: 129. 1842; Johnston, Sar-

gcntia 8:203. 1949.—Fig. 3.

Mclochta bracteosa F. Hoffmann, Beiir. Kenntn. Fl. Centr.-Ost-Afr. 13. 1889.

Melochla crlnata R. Br. ex Hiern, Cat. Afr. PI. Welw. 1 : 90. 1896.

Mclochia Wclwitschii Hiern, loc. cit. 91. 189fi.

Mi'lochia mclissifolia var. microphylla K. Schum. in Engl., Monogr. Afr. Pflanzenfam. und
-gatt. 5:43. 1900.

Melochia mclissifolia var. hrachijphylla K. Schum. in Fngl., loc. cit. 43. 1900.

Mclochia mclissifolia var. bracteosa (F. Hoilmann) K. Schum. in Engl., loc. cit. 43. 1900.

Mclochia mclissifolia var. Wclwitschii (Hiern) K. Schum. in Engl., luc. cit. 43. 1900.

Mclochia mclissifolia var. mollis K. Schum. in Engl., loc. cit. 43. 1900.

Mclochia 77iollis (K. Schum.) Hutch. & Dalz., Fl. W. Trop. Afr. 1: 250. 1928.

Herb, sometimes undcrshrub, 0.30-1 m. high, the young stems hispidulous, the

hairs chiefly stellate. Leaves rather small, long-petiolate, the petiole slender,

0.7-3 cm. long, hispidulous, the stipules linear, acute, 4-7 mm. long, long-ciliolate;

blade lanceolate or ovate to broadlv ovate, rounded or truncate or subcordate at the

base, subacute to acute at the apex, up to 4.5 cm. long and 2.5 cm. wide, mem-

branous, the margins scrrate-crenate, sparsely appressed-hispidulous and with

chiefly simple hairs, the nervation slightl)- prominent beneath. Inflorescences

axillary, of subsessile glomerulcs. Flowers 2.5-3.4 mm. long, subsessile or sessile,

the bracts linear-subulate, ca. 3.5-5 mm. long, hispidulous and long-ciliolate; calyx

campanulate, ca. 1.5-2 mm. long and 2 mm. broad, the lobes from a large base

acuminate, ca. 0.5-0.8 mm. long and 1 mm. wide at the base, sparsely appressed-

hispidulous and with simple hairs outside, glabrous inside, persistent; petals

obovate or oblong-obovate, shortly unguiculate and slightly adnate to the base

of the staminal tube, rounded at the apex, ca. 2.5-3.4 mm. long and 0.8-1.8 mm.

wide, pink; staminal tube ca. 1-1.2 mm. long, glabrous, the filaments ca. 0.5

mm. long, the anthers ca. 0.5 mm. long; ovary sessile, subglobose, ca. 0.8 mm.

long and 0.6-0.7 mm. in diam., sericeous, the styles free and ca. 1-1.4 mm. long,

the stigmas very minutely tuberculate. Capsule surrounded by the persistent calyx,

subglobose to depressed-globose, ca. 1.8-2.5 mm. long and 1.8-3 mm. in diam.,

hispidulous, each coccus ca. 1.5 mm. thick, splitting completely into 2 valves;

seed ca. 1.4-1.8 mm. long and 0.8-1.3 mm. thick, the testa dorsally rugulose.

A polymorphic, weedy species distributed in tropical America and in tropical

Africa; in tropical America it ranges from Costa Rica to nortliern South America

and usually grows in wet Iiabitats.

CANAL zOi\e: hills west of the Canal, near Catun, Standlcij 27271; Gamboa, Standlcy

28364; Summit, SUmdlcy 26[)25; Las Cascadas Plantation, near Summit, Standlcy 29629;

vicinity of Summit, Standhy 30131: Cerm Gordo near Culebra, Standlcy 26028; Corozal,

Standlcy '27351; Balboa, Standlcy 25520. cocle: Aguadulce, Pitticr 4833. colon: between

France Field, Canal Zone and Catival, Standlcy 30384. Panama: along the Corozal road,

near Panama, Standlcy 26S63; Paitilla, Bro. Ilcribcrlo 235; Nuevo San Francisco, Standlcy

30756; vicinity of Juan Franco Race Track, near Panama, Standlcy 27756; north of Panama
City, Bro. Paul 586; near Matias Hernandez, Standlcy 28992; Rio Tocumen, Standlcy 29435;

near the big swamp east of the Rio Tocumen, Standlcy 26496; Laguna de Portala, near

Chepo, 50 m., Pitticr 4619; San Jose Island, fohnston 898.
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I'iguro 3. MFTf^ciUA mhi.issifoi.ia BcmiiH.: A, (lowering branch (\ lA); B, IKuvor

(X 10); C, id., longitudinal section (X 10); 13, androeciuni (X 20); E, gynoecium (l\

20); F, eansule (X T^j); C, coccus (X ly.); H, seed (X 10).
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4. Melochia coKCHORiioLiA L., Sp. PI. 675. 1753; Johnston, Sargcntia 8: 203. 1949.

Mclochia supina L., Sp. PI. 675. 1753.

Melochia tnmcata Willd. in L., Sp. PI. t>d.4Li.e. 5], 3:601. 1880.

Ricdlea corchorifoUa (L.) DC, Prodr. 1:491. 1824.

Ricdlea supina (L.) DC, loc. cit. 491. 1824.

Ricdlea truncata (Willd.) DC, loc. cit. 491. 1824.

Visenia corchorifoUa (L.) Spreng. in L., Syst. Vcg. ed.l6, .3:30. 1826.

Viscnia supina (L.) Spreng. in L., loc. cit. 31. 1826.

Herb or undcrshrub, 0.30-2 m. high, tlic young stems stellate-pubcrulous and

with a row of stellate hairs dccurrent from the stipule-bases. Leaves long-petiolate,

the petiole slender, up to 2.8 cm. long, stcllate-puberulous, tlie stipules linear-

filiform, 4-6 mm. long and ciliatc; blade ovate to broadly ovate, rounded or

truncate or subcordatc at the base, subacute to acute at the apex, up to 4.5 cm.

long and 3.5 cm. wide, membranous, the margins serrate, sparsely appressed-

hispidulous especially along the nerves and with chiefly simple hairs, the in-

dumentum somewhat denser on the lower surface than on the upper one, the

nervation sliglitly prominent beneath. Inflorescences terminal or axillary, of

dense, sessile, clustered cymes. Flowers ca. 4.5-5.5 mm. long, sessile, subtended

by 4 bracts, the bracts linear-filiform, 4-5.5 mm. long, hispidulous and ciliatc;

calyx broadly campanulate, ca. 3 mm. long and wide, the lobes usually 5, some-

times 6, from a broad base abruptly short-acuminate, ca. 0.5 mm. long and 1.2

mm. wide at the base, appressed-Iiispidulous outside, glabrous inside, persistent;

petals obovatc, shortly unguiculate and sliglitly adnate to the base of the

staminal tube, rounded at the apex, ca. 4.5-5.5 mm. long and 1.7-2.5 mm. wide,

pale pink; staminal tube ca. 1.5 mm. long, glabrous, the filaments ca. I mm.

long, the anthers ca. 0.8-1 mm. long; ovary subglobose, ca. 1 mm. in diam.,

densely sericeous, the styles free and ca. 1.5-2 mm. long, the stigmas minutely

tuberculate. Capsule surrounded by the persistent calyx, more or less globose, ca.

3.5-4 mm. long and 4-5 mm. in diam., hispidulous and with mostly simple

hairs, each coccus ca. 2.5 mm. thick, splitting completely into 2 valves; seed ca.

3-3.4 mm. long and 1.5-2.3 mm. thick, the testa minutely rugulose.

An Old World species introduced in America, where it is well established in

southeastern United States; in Panama it is only reported from San Jose Island,

where it was first collected in 1945 by Erlanson.

PANAMA: San Jose Island, at Goat Farm, near Ri'o Mato Puerco, Erlanson 189, John-

ston 1243.

5. Melochia manducata Wright & Sauvalle in Sauvalle, FI. Cubana 14. 1873.

Herb or undcrshrub, 0.30-1 m. high, the young stems usually with a row of

short stellate hairs decurrent from the stipule-bases, sometimes also with few

gland-tipped hairs. Leaves long-petiolate, the petiole slender, canaliculate and

stellate-puberulous above, rounded and nearly glabrous beneath, 0.7-3 cm. long,

the stipules linear-lanceolate, ca. 4-5 mm. long and ciliolate; blade ovate to

broadly ovate, rounded at the base, acute at the apex, up to 5.5 cm. long and 3.5

cm. wide, membranous, the margins irregularly serrate or doubly serrate, sparsely
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and shortly aj)])resscd-i5ilosc cspceiall) along iho nrrves, llic nerval ion very slivilitlv

prominent benoatli. Inflorescences axillar) or terminal, of solitary or mostly

fasciculate, more or less clustered cymes, tlie c\'nies shortly pedunculate, the pe-

duncles generally glabrous. Flowers ca. 2.7 mm. long, sliortly pedicellate, the

pedicel 1.5-4 mm. long, generally glabrous, the bracts 3, linear-lanceolate, ca. 3

mm. long, ciliolate; calyx broadly campanulate, ca. 2 mm. long and 1.8-2 mm.
wide, the lobes abruptly and shortly acuminate, ca. U.5 mm. long and 1 mm. \\ ide

at the base, sparsely hispidulous and chielly with gland-tipped Iiairs outside,

glabrous inside, persistent; petals oblong-obovate, shortly unguiculate and slightly

adnate to tlie base of the staminal tube, rounded at tlie apex, ca. 2.7 mm. Ion

and 1 mm. \\ide, pink; staminal lube ca. 1.5 mm. long, glabrous, the anthers

shortly stipitate, ca. 0.5 mm. long; ovary sessile, ellipsoid, ca. 0.7 mm. long and
0.5 mm. in diam., nearly glabrous, the styles connate at tlie base, ca. 1-1.1 mm.
long, the stigmas obscurely tuberculate. Capsule surrounded by the persistent

calyx, depressed-globose, ca. 3-3.5 mm. long and 4.5 mm. in diam., hispidulous

and chiefly with gland-tipped hair.s, each coccus ca. 2 mm. thick, splitting com-
pletely into 2 valves; seed ca. 2.2-2.5 mm. long and 1.2 mm. thick.

Cuba, Panama and probably Colombia; from Panama I have seen only one
colhrtion; in swampy ground.

PANAMA: near the hig swamp oast of the Rio T<K-unien, Standlcy 26655.

The description of the above species agrees prett\ well with the description

of the Mexican species: M. glanduUjera Standlcy (Contr. U. S. Nat. Herb. 23: 803.

1923), but comparison with the tyjjc- specimen is necessary before this species can
be reduced to synonj^m)'.

6. Mki.ochia vii.i.osa (Mill.) Fawc. & Rendl., M Jamaica 5: Hk5. ]92f).

Sida viUosa Mill., Ciard. Did. ed.8. 1768.

Mi'lochia hirsutu Cav., Mon. CI. Diss. Dee. 6:323, tJ75{I). I78S.
R'wdlva serrata Venlcnat, Choix de Plantcs /.37. 1808.

Mou^cotia hirsuta (Cav.) II. B. K., Nov. Cen. Sp. PI. 5; 331. 1823.
Ricdlca hirsuta (Cav.) DC, Prodr. 1:492. 1824.

Visenia serrata (Ventenat) Sprcng. in L., Syst. Veg. ed.l6, 3:30. 1826.
Viscnla hirsuta (Cav.) Sprcng. in L., loe. til. 30. 1826.

Melochia clinopndlum St.-Hil. & Naud., Ann. Sci. Nal., Bol., ser.2, 18:36. 1842.
MvliK-hia serrata (Venlenal) St.-IIil. 8i Naud., loc. rit. 36. 1842.

Melochia vestila Bciuli., Hook. Jour. Hot. 4: 130. 1842.

Rlrdlea hctcrotricha Turcz., Bull. Soc. Imp. Nat. Moseou :tl(l):211. 18.^8.

Ilerh or undershrub, erect or sometimes decumbent, 0.30-1 m. high, t!ie vounu
Stems m.ore or less densely st(4hite-j)uberul()us and Inng-pilose-arachnoid, some-
times with ghmd-tipix'd hairs near the apex. Leares shortly petiolate, the petiole

canaliculate above, 0.v5-l(-2) cm. long, more or less densely sericeous, tlie stipules

linear-lanceolate, S-f) mm. long, long-ciliate; blade ohiong-ovate to ovate, rounded to

mostly cordate at the base, acute at the apex, up to 5.5 cm. long and 3 cm. w ide,

chartaceous, the margins doubly serrate, more or less densely and softly stellate-

puberulou^ and long-sericeous, the indumentum alua\s denser on the low er sur-
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face, the nervation someuliat impressed al:)0ve and i^rominent beneath. Inflores-

cences terminal or/and axiHary, of dense, sessile or subsessile clusters forming

interrupted or continuous, leafy spikes. Floiccrs 7-8.5 mm. long, heterostyled,

sessile, subtended by 3-4 bracts, the bracts linear-filiform, ca. 6-8 mm. long, se-

riceous and long-ciliate, the hairs mostly simple, sometimes gland-tipped; calyx

campanulate to broadly campanulate, ca. 4.5-5 mm. long and 4.5 mm. wide, the

lobes from a broad base abruptly acuminate, ca. 1-2 mm. long and 1.7-2 mm. wide

at the base, sericeous and mostly with simple hairs or stellate-puberulous and

sericeous and often with gland-tipped hairs outside, glabrous inside, persistent; petals

obovate, long-unguiculate and rather long-adnate to the base of the staminal tube

for ca. 2-3 mm., rounded at tlic apex, ca. 7-8.5 mm. long and 2.2-3 mm. wide, pink to

pinkish-purple; long-styled flowers w ith a staminal tube ca. 3.5-4.5 mm. long, gener-

ally sparsely hirtcllous, the anthers sessile and ca. 1.5 mm. long, the ovary sessile,

oblong-ellipsoid, ca. 1.5 mm. long and 0.75-0.9 mm. in diam., densely sericeous, the

styles shortly connate at the base, ca. 5.5-6.5 mm. long, the stigmas plumose-papil-

late; short-styled llowers with a staminal tube ca. 2.6-2.7 mm. long, generally

sparsely hirtellous, tlie filaments ca. 2.5-3 mm. long, the antliers ca. 1.5 mm. long,

the ovary sessile, oblong, ca. 1.5 mm. long and 0.6-0.7 mm. in diam., densely seri-

ceous, the styles shortly connate at the base, ca. 3-3.5 mm. long, the stigmas ob-

scurely tuberculate. Capsule surrounded by the persistent calyx, depressed-globose,

ca. 2.5 mm. long and 3 mm. in diam., stellate-puberulous and sericeous especially

on the upper part, each coccus ca. 1.5-1.8 mm. thick, splitting completely into 2

valves; seed ca. 1.8-2 mm. long and 1.3 mm. thick, the testa minutely tuberculate.

lliroughout tropical America and introduced in Africa (Madagascar); usuall\'

in moist thickets or wet savannas.

c.\NAi, zoNi:: Chiva-Chiva trail. Red Tank to Pueblo Nuevo, Piper 5757; along the old

Las Cruces Trail, between Fort Clayton and Corozal, Standley 29087. chiriqui: Boquetc.

Ebingcr 745; rocky plains about 5 miles south of Boquete, 3,000 ft., Allen 4692; vicinity of

Boquete, Stern, Chambers, Dwycr, Ebinger 1175; Sabana de la Tortuga, between El Boquetc

and Caldera, 300-700 m., Pitticr 3304; San Carlos, Roy 4. cocle: Aguadulec, near sea level,

Pitticr 485S; between Porto Posada & Penonome, R. S. Williams 164; El Valle de Anton,

500-700 m., Scibcrt 475; Llano Bonito, north of Las Margaritas, 400-500 in., Seibert 543.

PANAMA: near Arraijan, ca. 15 m., Woodson, Allen, Seibert 1388; Nuevo San Francisco,

Standley 30748; La Sabana de Panama, Bro. Gervais 159; Sabanas Road, Killip 3122;

Sabanas, Bro. Paul 74, Standley 25845, 25934; Agricultural Experiment Station at Matias

Hernandez, Pitticr 6797, 6875; near Matias Hernandez, Standley 28897; between Matias

Hernandez and Juan Di'az, Standley 31980; Rio Tapia, Standley 28300; near Tapia River.

Juan Di'a/ region, Maxon & Harvey 6632; Tocumen, Dwyer 4069; near the big swamp cast

of the Rio Tocumcn, Standley 2650C; vicinity of Pacora, alt. ca. 35 m., Allen 1002; along

road between Panama and Chepo, Dodge, Hunter^ Stcycrmark & Allen 16660; Sabana de

Juan Corso, near Chepo, alt. 6(1-80 m., Pittier 4510.

In R. S. Williams 1152 (Cocle, Penonome and vicinity), the indumentum

differs from tliat of the above species. All the plant, vegetative and floral parts,

is covered with a heterotrichous pubescence of stellate and e;land-tipped hairs.

Since most of tlie other floral characters agree with those of M. villosa and because

the indumentum is a very variable character in the Malvales, I consider this col-

lection, at the present time, as only an ecological variation.
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4. IIFLICTERKS L.

TThijctekes L., Sp. PI. %3. 1753, Gen. PI. cd. 5, 411. 1754

hora Adans., Fam. PI. 2: 3S2. 1763.

AlicUrcs Neek., Flem. Bot. 2: 304. 1790.

Mrt}wriu77i Schoii & Endl., Melct. Bot. 29. 1832.

Orthothccium Sdi.ui & End!., Inc. cit. 31. 1832.

Anisora Rafin., Sylvn Tellur. 74. 1838.

Nisoralis Rafin., loc. dt. 74. 1838.

C(wia'um Rafin., loc. cit. 75. 1838

Ozoxcta Rafin., loc. cit. 75. 1838.

Oiidrrmansia Miq. in Junghuhn, Plant. Junghuhnianac 295. 1854.

Ibidershruhs^ shrubs or small trees, the pubescence of stellate hairs. Leaves

alternate, simple, petiolate, stipulate, the stipules caducous, the blade serrate, 3- to

7-nerved at the base. Inflorcsccnees axillary or oppositifolious, fasciculate or flowers

solitar}'. Flowers hermai>lirodite, actinomorphuus or zygomorplious, pedicellate,

bracteolate; calyx gamosepalous, tubiform, either erect, regular and (4-)5-lobate,

or horizontal, bilabiate and (2-4-)5-divided, the inner base glandular, deciduous;

petals v5, contorted, long-unguiculate, the claws often appendicuhite above the

base, equal or not; gonophore well developed, longer than llie calyx; stamens G,

8, 10 or numerous, the filaments by pairs, the arithers 2-thecate, the thecac diver-

gent or sometimes confluent, extrorse, longitiuh'nall) dehiscent; staminodes alter-

nating w itii the pairs of stamens; ovar> sessile, straight or spirally twisted, 5-celled,

the cells niany-ovulate; styles 5, free or coherent, filiform; stigmas acute or slightly

capitate. Fruit borne on tl^c accrescent gonophore, capsular, ligneous, straiglit or

spirally twisted, the carpels separating at maturity b}' the rupture of the walls in tlie

vicinity of the placenta (follicles); seeds numc^rous, small and angular; albumen

scant; cnibrjo straight; cotyledons foliaceous, folded.

A genus of about 40 species, native to the tropics of botli liemisplieres, exclusive

Africa, but most abundant in America; only two species are at tlie present time

reported from Panama.

a. Flowers erect, actinonioiplious; cal\\ ca. 1.8-2.2 cm. long; gonophore ca. 2.7-

3.5 cm. long, sparsely puberuluus, the hairs simple and glandular; fruit 2.2-3

cm. long, glabrous at maturity .1. H. GtTAZUMAKIOI.lA

aa. Mowers horizontal, zygomorphous; calyx ca. 3 cm. long; gonojjhorc ca. 8 cm.
long, whitish-pubescent-arachnoid, the hairs stellate; fruit 4-5.5 cm. long,

tomentose to puhcrulous 2. H. bartm::\sis

1. IIi-i.icTERES orAZTiMAnroi.iA H. B. K„ Nov. Cen. Sp. PI. 5: 304. 1823.—Fig. 4.

Iltlictcres mcxicuna II. B. K., loc, cit. 305. 1823.

Ilrlictcrcs carpinifnlia Presl, Rel. llaenk. 2: 138. 183.1.

Hclicterrs Gardncriana St.-Hil. & Naud., Ann. Sci., Nat., Bot., scr. 2, 18: 212. 1842.

IlcHclrrrs ^uazumarfolia var. parvifolia K. Schum. in Mart., Fl. Bras. 12(3): 18, t.4. 188fi.

Ilclicicres rciinoplujlla R. E. Fries, Kungl. Sv. Vet.-alcad. Hand!, ser. 4, 42(12): 23. 1908.

Ilrlictcrcs ^uazumacfolia var. Gardncrluna (St.-Hil. & Naud.) R. F. Fries, loc. cit. 25. 1908.

Shrub or small tree 1-4 m. high, the young branches arachnoid. Lcuves shortly

petiolate, the petiole 3-13 mm. long, arachnoiti, tiie stipules subulate, ca. fi-8

mm. long, the blade ovate to elliptic, sometimes somewhat obovate, rounded to



1964]

FLORA OF PANAMA (Family 117. Stercuhaceae) 87

h

S -

•^

5

E F

Figure 4. Ilti.icn-RKS guazu.mai-i-olia II. B. K.: A, flowering branch (X '/2);

B, flower (X 1); C, id., longitudinal section, androecium and gynoecium removed

(X 11/2); D', petal from inside (X 11,2); D% id., lateral view (X l'/2); E, androe-

cium and gynoecium (X 3'/)); F, 2 .staminodcs and gynoecium (X 3'/2); G, fruit

(X I).



[Vol. 51

S8 AWAl.S OF THE MISSOl Kl HOTAXK Al. C;AiU)i:X

r7if)rr or less cordate at the base, more or less lonj^-acuminate at the apex, 2-11 cm.

lung ami 1-7 em. \\-i(le, chartaceous, the margins serrate to doubl)' serrate, somewhat

rugose and sparsely puherulous above, densely puberulous to tomentellous beneath,

3- to 7-nerved at the base, the nerves i^rominent beru^ith. Inflorescences axillary or

oppositifolious, biflorus, the peduncle 0.5-1 cm. long and arachnoid. Flowers scar-

let, erect, actinomorphie, the pedicel 2.5-3 mm. long, minutely arachnoid, tlie

bracts lanceolate to oblong-lanceolate, slightly inaequilateral, acute to acuminate,

7-13 mm. long and 1.5-3.5 mm. wide, the juargins (Mitire to subentire and ciliate,

puberulous on both sides; calyx ca. 18-22 mm. long and 5 mm. w ide, the lobes 5,

rareh' 4, triangular, acuminate, unequal and ca. 4-5 mm. long, membranous,

shortly villous outside, villous near the lop inside; petals spatulate, the claw-

provided above the base with 2 winged and fimbrillate appendages, tlie apex

asymmenic and rounded, unequal, ca. 21-24 mm. long and 3-7 mm. w ide, glabrous;

gonopliore ca. 27-35 mm. long and 1 mm. wide, sparsely puberulous, the hairs

simple and glandular; stamens 10, the fihiments in 5 groups of 2, each pair very

slightly connate at the base, ca. 2.5-4 mm. long, the anthers 1.8-2.5 mm, long;

staminodes 5, ca. 2.5-3.5 mm. long and U.5 mm. w idc^; ovar) somewhat spiral!)

twisted, ca. 1.5 mm. long and 1 mm. broad, \ilIous; stales free, coalescent near the

apex, ca. G mm. long, villous on the lower lialf, the stigmas acute. Fruit spirally

twisted, 2.2-'> cm. long and 0.8-1.1 cm. ]:)road, ghdircscent at maturitv, the accres-

cent gonopliore 3-3.5 cm. long; seeds ovoid, 2-2.5 mm. long and 1.5-1.7 mm. broad,

lh{^ t(^sta sli^lith' muricate.

From southern Mexico through Central America to Panama, West Indies and

northern South America; dry or moist tliickets, grassy or brushy slopes, clearings,

often in second-growth vegetation.

CA\AL zo\k: Catun, Hayes 142: near Ciatun, Stdndley 27330; along an old trail above
the Reservoir, 1 lo '] miles from Corgona, alt. 40-150 m., McLXon 4750; along trail between
C^ainhoa and Crucos, alt. 50-80 m., Pittirr 3777; Gi\u\hi)a, Bro, Ihribcrto 87; Las Cruees
trail, Ilurvcy 5038; Obispo, Standley 31761; Fmpirc to Mandinga, Piper 54SH; vicinity of

Summit, Standley 30105; Cerro Ciordo, near C-ulehra, Standley 25965; Ri'o Grande, near
Culebra, alt. SO-iOO m., Pittier 2137; Paraiso Station, Ilaycs 28; Chivi-Chivi trail. 2' miles

above Red Tank, Maxon & Fhirvcy 6576, 6602; between Miraflorcs and Corozal, alt. 20-30
m., Pittirr 2501; Chiva-Chiva trail, Red Tank to Piu'hio Nuevo, Piper 5762; Cocoli li^rht-

house, P. White 93; vicinity of Rio Coeoli, Road K-9, Stern, Chambers, Divyer, Ebingcr 17;

between Corozal and Anion, ah. 10-30 m., Pittier 6)728, road to Corozal, Aneon, Brn.

Cclestlne 33; Aneon Hill, Standley 25192, R. S. Williams 34, Woodson, Allen & Seibert

1323; western slope of Aneon Hill, vicinity of Balboa. 20-75 m., Seibert 402; about 2 jniles

west of Balboa, Cnrrell 12271; along drowned Ri'o A/.ote Caballo, 66-70 m. Dodge, Steyer-

)nark &" Allen I6><V; locality unknown, L. II. i^ /:. Z. Bailey 556. coci l: above Penonome,
R. S. Williams '279, 535; vicinity of Kl Valle, 800-1,000 m., Allen 97. colon: vicinity of

Catuncillo, Piper 5630. panama: Cerro Cami)aiia, Fbinger 369; Capira, Bro. Paul 130;

near Arraijan, ca. 15 m., Woodson, Allen t^ Seibert 1356; around Alliajuela, Chagres Valley,
'UVIOO m., Pittier 3476; Bella Vista, Maxon isf Valentine 6938, Standley 25379; "Camino de
Pas Sahanas, Bro. Ileriberto 180; along Rio Juan Hia/ above Juan Diaz, about 30 m., Allen

933; between Matias Hernandez and Juati Diaz, Standby 32015; near Tapi'a River, Juan
Diaz region, Maxan 6647; Rio Tapia, Standley 28063; near the big swamp east of Rio
Toeumen, Standley 26707; near Pacora River, Miller 7180, 7181; along road between
Panama and Cliepo, Dodge, Hunter, Steyermarh i^ Allen 16703; roadside near Chepo,
Dodge 10724; Laeuna de Portala, alt. 50 m.. Pittier 4589. Rio Tatare. Woodson & Scheni
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.9,97; Taboga Island, StamUcy 28031; Pedro Con/alez Island, 0-20 m., Allen 2595; Pearl

Islands, Johanscn 121. veraguas: trail between Canazas and the font of the Cordillera

Central, headwaters of Rio Canazas, 300-600 in., Allen 186, province unknown: Ilaijcs

346, 768.

2. Helicteres haruensis Jacq., Enum. Syst. PI. 30. 17(i0.

Shrub or slender tree 2-4 m. high, tl^e young hranches ferruginous-lomcntose.

Leaves shortly pctiolato, the petiole thick, up to 1.5 cm. long, fcrruginous-tomcn-

tose, the stipules subulate and 1-1.2 cm. long, the hladc ovate, cordate at the base,

acuminate at the apex, 6-14 cm. long and 5-9 cm. wide, chartaceous, tlie margins

irregularly serrate or doubly serrate, shortly tomentellous above, tomentosc-arach-

noid beneath, 5- to 7-ncrved at the base, the nerves impressed above and prominent

beneath, hiflorescences axillary or oppositifolious, 3- to 5-flowered, the peduncle

thick, ca. 1 cm. long, ferruginous-tomentellous. Floivcrs horizontal, zygomorphous,

the pedicel ca. 5 mm. long, ferruginous-tomentellous, the bracts subulate, ca. 7-8

mm. long, ferruginous-tomentellous; calyx bilabiate, ca. 3 cm. long and 1 cm. wide,

the lobes triangular, acuminate, unequal and ca. 1 cm. long, ferruginous-tomen-

tellous outside, tomentose-arachnoid near the top inside; petals linear, long-

unguiculate, the claw provided above the base with small appendages, rounded

at the apex, ca. 4 cm. long, rcddisli; gonopliore curved, ca. 8 cm. long, whitish-

pubescent-arachnoid; stamens 10, tlie filaments ca. 3-4 mm. long, the anthers ca.

4 mm. loiig; staminodes 5, ca. 3 mm. long; ovary spirally t\\ isted, ca. 3 mm. long

and I.v5-2 mm. broad, wiiitisli-villous, the styles coherent. Frail cylindrical, spi-

rall\- twisted, 4-5.5 cm. long and 1 cm. broad, the follicles dorsally canaliculate,

lomentose to pubcrulous, the accrescent gonophore up to 10-12 cm. long; seeds

flattened, ca. 2 mm. in diam.

Tropica] Central America, Trinidad and nortliern Soutli America; only one

specimen, in fruit, is reported from Panama.

cocle: Penonome and \-icinily, R. S. Williatns 450.

5. THEOBROMA L.

Bv JOSE CrATRECASAS

TiiEOBROMA L., Sp. PI. 782. 1753; Cuatrecasas, Contr. U. S. Nat. IlerK S.*;: 449

1964.

Cacao Mill., Card. Diet. Abridg. ed. 4. 1754.

Trlbroma Cook, Jour. Wash. Acad. Sci. S: 288. 1913.

Trees with primary branching 3- or 5-verticillate; further branching alternate;

apical growth of the stem limited to the production of a whorl (jorquette) of 3-5

spreading, vcrticillate braiiches; contirnn'ng growth of the stem sympodial, by ad-

ventitious, subterminal shoots (below jorquette) (called chupons) or by pseudo-

apical shoots (above jorquette) from buds axillary to the terminal vert ici Hate

branches. Leaves simple, long-pctiolate and varied in phyllotaxy on the primary

stem, short-pctiolate and distichous on the lateral branches, penninerved or sub-

pal mat inerved, persistent, coriaceous or subcoriaceous; pluricellular tn'chomes
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usually as stellate liairs, rare])' simple, sometimes glandular hairs. Injjorcscenccs

dieliasial or monochasial, axillary or on reduced, tubereuliform branch lets on

trunk and larger branches; pedicels articulatt* to liracteate peduncles, flowers her-

maphrodite; sepals 5, almost free and spreading or more or less united; petals 5,

contorted, each one strangulated in 2 halves; lower part, corresponding to the claw,

rigid and strongly veined with the shape of a hood; upper part a flat lamina, articu-

lated to the indexed apex of llu^ claw ; androecium in 2 whorls, united at base;

outer whorl with 5 sterile, petaloid or linear staminodes o]:)posite to the sepals;

inner whorl with 5 fertile stamens opposite to the petals, the filaments short, shortl}'

2- to 3-branched, each branch with one anther; anthers hidden inside the petal-

hoods, bithecate, the thecae unilocular and longiludinall)' dc^hiscent; pollen grains

3-colporate, peritreme, suboblate; gjiioecium S-carpellar, the ovar)- ovoid, pentag-

onal, 5-celled with axile plaeentation; o\'ules many, in two rows, anatropous with

two integuments and dorsal raphe; stxles 5, free or more or less united, filiform:

stigmas apical, short, acute. Fruit large, subbaccate or subdrupaceous, indehiscent,

the pericarp fiesh}' or hard and partly wood)' or coriaceous, the vascular axis thin

and vanishing; seeds usually in ^^ rows, each seed surroundc^d b}' a thick, fibrose,

pulpy tissue filling the cavitv at maturity, ovoid, ellipsoid or am\gdaloid, the ejii-

sperm double, thick, subcoriaceous, the other layer with a trichomatic and gelat-

inous epiderm developing into a thick, pul|>)' envelope; embryo straiglit; cotyledons

thick, strongl}' plicate-corrugate; etulosperm reduced to a film} membrane covering

the cotyledons; germination epigeous or Inpogeous.

A neotropical genus of 22 sjx'cies of small or medium-si/ed trees, many of them

endemics, usuall)' growing in the tropical rain forests.

Thcnhrotna is important as a source of cacao beans which are produced mainl\

by one species, widel}' cultivated, T. Cacao,

In Panama five species are known to be found at present.

a. Leaves glabrous or pubeiuluus lienoatb; j'tjicjuette 5-hranched; pelal-laminae

stipitate, yellowish; staminodes narrow 1)- suluilate, red or pur])li.sh; stamens
2-antberiferous; fruit glnbose to fusiform and acute, more or less pontaj^onal or

decagonal, glabrous, with earnose, relative!) thick pericarp; llowers on trunk

and on branches; growth below jorcpiettc 3. T. Cacao

aa. Leaves densely stellate'tomentose beneath; jnrquette 3-brancbcd.

b. Leaves apparently glabrous and shining beneath, tiic indumentum, ho-
motrichous, extremely minute and api)re.ssed in [he areolae; inflorescences

on trunk; p(Hal-laminae sessile, crimson: staminodes lanceolate or subulate,

purplish-red; stamens 2-antbcriferous; fruit ellipsoid-oblong, more or less

obtusely pentagonal, K5-211 v 6-7.5 cm., coriaceous; growth below jorquette

2. T. BrHNoiu 1,1

1

bb. Leaves clearly tomcntose beneath; inllorescences on branches.

c. Leaves elliptic-ovate or oblong-ovate, the lower surface silvery-green-

ish or cinereous, covered with a tiense layer of uniform, stellate hairs;

petal-laminae subsessile, red, l^nnvnish-red or purplish; staminodes

linear-oblong, obtuse or subacute, Inownish-red; stamens 2-antherif-

erous; fruit ellipsoid, L5-20 \ 9-12 em., with a thick-woody, strongly

costate-reticulate and lacunose pericarp; growth below jorquette 3. T. nicoi or
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cc. Leaves obovate-oblong, elliptic-oblong or oblanccolatc, hetcrotrichous

beneath with dense, minute, whitish, stellate hairs and large, ochra-

ceous or ferruginous, stellate hairs on the nerves; petal-laminae stipi-

tate; staminodes oblong-obovate; stamens 3-antheriferous; pericarp

coriaceous; growth above jorquettc.

d. Petal-laminae and staminodes yellow; fruit oblong-cllipsoid or

ovoid-ellipsoid, umbilicate and 5-costate at base, slightly attenu-

ate at apex, 10-18 x 6-9 cm., tuberculate-rugose; leaves cinereous

beneath, the nerves with large, ochraceous, stellate hairs, these

with long, spreading rays 4. T. angustuolium
dd. Petal-laminae and staminodes brownish-red; fruit ellipsoid,

rounded at both ends, about 7x4 cm., smooth; leaves cinereous

beneath, the nerves with thick, ferruginous, stellate hairs, these

with short rays 5. T. hyi.aeum

L Theobroma bicolor Humb. & Bonpl., PL Aequin. 1: 104, pL 30. 180G; Cua-

trccasas, Contr. U. S. Nat. Herb. 35: 458, fl^s. 2, 5, 9, 72, /8, 35, map 3. 1964.

Theobroma ovatifolia Mog. & Scsse ex DC, Prodr. 1:485. 1824; Icon. Fl. Mex. ex DC.
pi 113.

Cacao bicolor (Humb. & Bonpl.) Poir. in Lam., Encycl. Mcth. Bot. Suppl. 2: 7. 1811.

Tribroma bicolor (Humb. & Bonpl.) Cook, Jour. Wash. Acad. Sci. 5: 288. 1915.

Tree usually 3-8 m. tall, up to 25-30 m. in high forest, with rather narrow

crown; growth below jorquettc; trunk erect with light bark and \\hite wood; pri-

mary branches ternate, dichotomous, spreading, liorizontal or pendulous, subterctc,

densely and appressed-cinercous-tomentose with minute, stellate hairs; older

branches glahrate, smooth, gray; stipules oblong-lanceolate, minutely apprcsscd-

tomentose, more or less persistent. Leaves \\ith a petiole rather thick, suhtcretc, 12-

25 mm. long, minutely appressed-tomentose; blade oblong-ovate or elliptic-ovate,

cordate or emarginate, asymmetrical at base, attenuate, abruptly acuminate at apex,

entire or rarely sinuate at the upper margin, 12-34 cm. long and 6-18 cm. broad, the

acumen triangular and 6-12 mm. long, firmly chartaccous, subpalmatinerved; upper

surface green, glabrous or with scattered liairs, the main nerves noticeable, the

lesser slightly conspicuous; lower surface silverj-grecnish or cinereous, covered

with a dense layer of intricate, stellate hairs, 5- to 7-nerved at base, the thicker

costa and 2 or 3 main nerves on each side strongly prominent; leaves on primary

stem and chupons larger, symmetrical, deeply cordate, 30-50 cm. long and 21-36 cm.

broad, with a petiole 10-38 cm. long. Inflorescences axillary or extra-axillary on

leafy, juvenile branchlets, usually 3-6 cm. broad, with short axis and divaricate,

dichasial and cincinnate branching, densely ochraceous- or cinereous-tomentose;

pedicels 3-6 mm. long; bracteoles 1.5-2.5 mm. long, densely and minutely tomen-

tose; buds oblong-ovate, subacute, minutel}^ cinereous- or ochraceous-tomentosc.

Flowers with spreading, lanceolate or ovate-lanceolate sepals, these shortly connate

at base, acute at apex, 5-6 mm. long and 2-2.5 mm. broad, subappressed-stellate-

tomentose and reddish outside, 3-nerved and sparsely pilose inside; petal-hoods

oblong-obovate, rounded-cucullate with incurved apex, 2-2.5 mm. long and 1-1.2

mm. broad, submembranaceous, whitish-rosy or reddish with a darker midrib, hir-

tellous-pubescent with a depressed, tomcntellous midrib outside, glabrous witli a

thick, trifurcate midrib inside; petal-laminae ovate, abruptly contracted at base in

a short nail, rounded at apex, 1-1.2 mm. long and 0.8 mm. broad, carnose, red.
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brownish-red or purplisli, hirtelIoiis-pubcscf.'jU; staminodos linear-oblong, sliglith'

narrowed at base, obtuse or subacute at kxpcx, '^.5-4.S mm. long and 0.6-0.8 mm.

wide, carnose, brownish-red, covered with minute, thickish, patulous hairs; fdamenls

about 1-1.5 mm. long, glabrous, 2-antheriferous; ovary velutinous-tomcntosc; styles

united, rigid, whitish. Fruit subglobuse-ellipsoid or oblong-ellipsoid, 15-20 (10-25)

cm. long and 9-12(-15) cm. broad, green, w1ien ripe yellow or brownish; pericarp

hard, woody, 7-15 mm. tliick, densely stt^llate-j^ilose, strongly 10-costate, tlie deep

furrows reticulate, dce[)l\ lacunosc; pulp fibrose, }ellowish, sweet, scented; seed.^

complanate, ovoid-am\'gdaliform, lG-30 mm. long, 14-23 mm. wide and 8-13 mm.

thick; embryo white; germination epigeous.

Thcnhronia hicolor probably originated in Central Anierica. It is found in cul-

tivation, in limited extension, tliroughout tropical America. It is a very distinctive

species, easy to recognize b}' its small, lax, horizontal crown, by its large, papery,

cinercx>us, pendulous leaves and by the thick, woody, carved shell of its elli])soid

fruits. These remain i^rccn until ripening, wlien the)' change the color into jellow

or brownish, falling from the tree.

71io common name in Panama is patastc; in Darien, the Choko Indians call it

cii'Iu-hii, according to Allen 4539.

The seeds are localh' used like tht)se of cacao, giving a chocolate of inferior

ciuality. Although the i)ulp docs not have a ver)' attractive flavor, it is sucked by

the natives and used in the preparati(Mi of refresliments.

ROCAS m-'A. TOHo: I.aguna do C^hiritiui and its neighborliood. Pope's Island, Ilart ISS

(I'S). CANAL zonk: Cano Quebrado, Pitticr 6SS3 (CiH, NY, US), darikn: headwaters of

KU) Chica, 500-7n0 ft., cultivated by Chnko Indians, Mini 4539 (C, MO, NY).

2. 'Piii-oBKOMA Rhrxotm.i.ii l^itticr. l\(^pert. Sp. Nov. 13: 31!). 1914; Cuatrecasas,

Contr. U. S. Nat. Herb. 35: 489, figs. 15-17, 19, map 4. \%A.

Tree 15-20 m. higli; growth below jorquette; primary branches ternate, dichoto-

mous, the t(^rminal leafy, terete, dark brown, subappressed-tomentulose, when

older pubcrulous or glabrate; stipules linear-oblong, acute, pubescent. Leaves witli

a petiole thick, terete, 5-\0 mm. long, denseh' and minutely tomentulose; blade

elliptic-oblong, obtusely (Hineatc^-attenuate and asymmdrical at base, narrowed

toward the apex, ending in a long, linear acumen, entire or very slightly sinuate,

13-28 cm. long and 5-8 cm. broad, the acumen 1-3 cm. long, thin-coriaceous, trip-

liner\'ed; ui>p(M- surface green and glabrous, the main nerves filiform and j^iromi-

ncnt, the others reticuhite and slightl> prominidous; lowc^r surface palc-greenish-

ochraceous or ashy, apparently glabrous but the tawny, sliining veins with ver}-

sparsel}' miruite, stellate hairs and the areolae covered with a ver} ai:)pressed, w ln"te

tomentum of smaller, microscopic, entangled, stellate hairs, the midrib and 6-7

secondary nerves on each side ver)' prominent. InfJoresceriees on the main trunk

usually many- flowered, borne on short, tuberculate, woody branches; panicles

corymbiform, 4-1(1 cm. long, the axes cjmose-bifureate in the upper third or rarid}'

from the base, the branchlets rigid, erect at acute angh^ jieduncles capillary, 3-
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bractcolatc at apex; bractcolcs narrowly linear, 1-2 mm. long, very soon deciduous;

pedicels thicker than the peduncles, minutely stellate-tomentellous like the branch-

lets; buds ovoid, densely tomentose. Flowers with lanceolate-oblong sepals, these

shortly united at base, rather acute at apex, 8-10 mm. long and 3 mm. wide, mod-

erately thick, reddish and with sparse, slender, flexuous, sericeous hairs inside, fer-

ruginous and stellate-tomentose outside, with thick, glandular hairs at the insertion

at base; petal-hoods oblong-obovate, rounded-cucullate at apex, 4-5 mm. long and

about 2 mm. wide, 0.6 mm. wide at base, red, hirtcllous-pubesccnt outside, promi-

nently 3-nerved inside; petal-laminae sessile, round or elliptic, shortly unguiculate-

articulate, minutely crenulate, 2.5-4 mm. long and 3-4 mm. broad, moderately thick,

crimson, rugulose, glabrous; staminodes sublanceolatc-linear-subulate, 6-10 mm.

long, thick, purplish-red, covered with minute, spreading, acute, conical hairs; fila-

ments about 2.5 mm. long, glabrous, 2-anthcriferous; ovary tomentose; styles ad-

herent into a column but separable. Fruit ellipsoid-oblong, more or less obtusely

5-angulate, umbilicate at base, abruptly narrowed and subacute or subobtuse at

apex, 15-20 (12-25) cm. long and 6-7.5 (5.2-8) cm. broad, the pericarp thick, dull

brown, vclvety-tomentosc, coriaceous at maturity, shrinking in drying; pulp white,

flavored, acidulous; seeds compressed-ovoid, 16-22 x 9-14 x 9-11 mm., the testa red-

dish, papery; germination epigeous, the cotyledons white.

T. Bcrnoullii, broadly considered, includes three heteromorphic elements, two

from the Atlantic coast of Panama and the subsp. capilUferum (Cuatr.) Cuatr.

from the Pacific coast of Colombia. For further discussion, see my Revision of the

genus Theobroma, Contr. U. S. Nat. Herb. 35: 491. 1964.

2a. Thkobkoma Beknoullii subsp. Bernoului; Cuatrecasas, loc. cit. 492. 1964.

Peduncles 2-5 mm. long; pedicels 5-8 mm. long; petal-hoods 4-5 x 2-2.5 mm.;

petal-laminae suborbicular, 3 x 3-4 mm. long; staminodes lanceolate, 5.5-6 mm.

long, 1.5-2 mm. broad at base, slightly pilose; fruit unknown.

colon: Fato, Loma do la Gloria (Nombrc de Dins), solvas, 10-104 m. alt., Pittier 4105

(US, holotype; BM, BR, C, F, GH, K).

2b. Theobroma Bernoullu subsp. asclepiadh i.orum (Schery) Cuatrecasas, loc.

cit. 493. 1964.

Thi'ohroma asclcpiadiflorum Sclicry, Ann. Missouri Bot. Gard. 29: 360. 1942.

Peduncles 6-12 mm. long; pedicels 10-12 mm. long; petal-hoods 5x3 mm.;

petal-laminae elliptic, 4x3 mm.; staminodes subulate, 9-10 mm. long and 1.5 mm.

broad, densely pilose; fruit ellipsoid-oblong, slightly pentagonal, not attenuate

above the base, attenuate at apex, 17 x 7 cm., with a filiform, impressed furrow on

each obtuse, inconspicuous ridge.

BOCAs DEL TORO: Water Valley, Allan Lucas 1 (F, TURRI), von Wedcl 681 (MO, US),

7535 (MO).
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3. TirroBROMA Cacao L, Sp. PI. 782. 1753; Cuatrccasas, Contr. U. S. i\at. Herb.

3,^5: 495, fi^s. /-6, 20^26. pi 6. map 6. 1964.

Thcobroma pnita^onum Bernoullii I 'ebers. Art. Thcohrotyia 6-7, pi 2. 1869.

Thcohrotua Iciocarpum Bernoulli, loe. eit. 6, pi 2. 186E).

Thcobroma spharrovarpum Chev., Veget. Util. Aft. Tinp. Fr. 4: 12. 1908.

TiiFoBROMA Cacao subsp. Cacao; Cuatrccasas, loe. dt. 513. 1964.

TiiKORROMA Cacao subsp. sphaerocarpum (Chev.) Cuatretasas, loc. cit. 515. 1964.

Tree usually 4-8 m. high, rarch- taller and up to 20 m.; growth below jorquette;

primar}' branching quinatc; j'oung branch lets terete, gra}ish-green or brownisli,

densely or sparsel}' pubescent witli slender, patulous, acute, simple or furcate hairs,

later glabra te, rugulose and sparsely lent icel late; stipules subulate, deciduous.

Leaves alternate, distichous, the petioles tliickened-pulvinate at botli ends, 1.5-2

(1-3) cm. long, on orthotropous stems 3-10 cm. long, pubescent or tomcntosc \\ith

slender, spreading, acute, simple liairs; blade subobovate-oblong or elliptic-oblong,

slightly as\'mmetrical, rounded or obtuse at base, attenuate and acuminate at apex,

entire or slightly and irregularly sinuate, 15-50 ciri. long and 4-15 cm. broad, cori-

aceous or chartaceous, tlie acumen acute or subacute and 1-2.5 mm. long; ui)i)er

surface green, glabrous except for the pubescent or puberulous, prominent costa, the

secondary nerves filiform; lower surface ligliter green, glal^rous or with very sparse,

minute, simple, furcate or stellate liairs, rarel> i}uberulous, the costa prominent, the

9-12 socondar)- nerves on each side prominent, subpatulous. Inflorescences on the

trunk and on the branches, usual I}' borne on small tubercles, the cymose peduncles

1-3 mm. lung, stellate-pubescent, hirtellous and with scattered, glandular hairs;

bracts and bractcoles ovate or ovate-oblong, acute or subacute, pubescent, deciduous;

pedicels capillary, rigid, 5-15 mm. long, pale green, wliitisb or reddish, hirtellous

with patulous, stellate or furcate hairs and glandular, capitate hairs; buds ovoid

or oblong-ovoid, acute, w bite, w hitish-green, lilac or reddish, subglabrous or

sparse!}' puberulous. Flowers w ith laticeolate or oblong-lancet)late sepals, tlieso

sbortly united at base, acute at apex, 5-8 mm. long and 1.5-2 mm. wide, thick-

membranaceous, whUe, greenish-white, pale violaceous or reddish, slightly S-nerved,

glabrous or with stellate and glandular hairs outside, glabrous or \\itb rare, gbm-

dular hairs inside; petals thick-membranaceous; petal-hoods obovatc, rounded al

apex, 3-4 mm. long and 5-2 mm. wide, white, 3-nerved; petal-laminae stipitate,

tlie stipe linear and 2-4 mm. long, obovale or rombic-obovate, the ajx'X attenuate,

acuminate or subtruncate and shorth' mucronate, rareh- blunt, the margin eiitire

or sinuate, 1.5-2.5 mm. long and 1.5-2 mm. wide, pale \ellowish; slaminodcs nar-

rowly subulate, very acute, 4~G mm. long, thc^ middle vein thick, angular, red or

purplish, minutel) papillose-[>ilosc, the thin margin whitish, ciliatc with slender,

flcxuosc, simple hairs; filaments 1.5-2 mm. long, glabrous, 2-antheriferous; ovarv

glabrous or usuallv glandular, the glands numerous, stipitate, white or reddish,

pluricellular; stylos adherent, glabrous. Fruit variable in shape, from globose to

fusiform and acute, w ith a very smooth to a strongly ridged and rugt)se or verrucose

surface; pericarp consistentl}' fleshy, 5-15 mm. tliick, usuall)' iriade of 2 more or

less conspicuoush- different, carnose la}'ers (ei)icarj) and endocarp) separated b} a

thin, ligneous membrane (mesocarp), the \i\Ucr sometimes reduced to isolated



1964]

FLORA OF PANAMA (Family 117. Sterculiaccae) 95

bundles of fibers or lacking, the endocarp also sometimes lacking; pulp white and

sweet; seeds 20-40, ovoid, ellipsoid, amygdaloid, more or less complanate or almost

round in cross-section, variable in size, 20-40 mm. long and 12-20 mm. broad, the

testa subcoriaceous, brown; cotyledons white, purplish, violet or intermediate in

color.

1A polymorphic species, especially witli regard to the color, size and shape o

the parts of the flower and tlie fruits. Several species and varieties have been de-

scribed based on these variations, the most significant arc those related to the shape

of the fruit and to the color of the cotyledons. Two main underspecific groups may

be considered: in one group the fruits are more or less angulate, verrucose, grad-

ually elongate and narrowed to the acute apex, and the cotyledons are white; in

the other group the fruits arc obtuse and smooth with shallow furrows, and the

cotyledons are purplish. The first group comprises the commercially known criollo

cacaos, which produce the best quality of cacao beans. Probably this type of cacao,

since ancient times w idely spread in Central America, represents the form of the

original species described by Linnaeus. To the second group, of South American

origin, belong the commercially known forastero cacaos, w^hich can be classified

under the subsp. sphacrocarpum. Cultivars of both groups of cacao may be found

in Panama as well as in many other tropical countries.

T. Cacao originated in Central and South American rain forests, but is no^v

cultivated throughout the humid tropics of the world. Being the source of the

cacao beans, it is one of the most important tropical crops of the world.

In Panama, T. Cacao is cultivated in more or less extension in the lowlands of

all parts of the country. It may also be found spontaneous or wild in the rain

forests, but tlie lack of good collections prevent me from identifying the varieties

and from speculations on the role played by the Isthmus of Panama in the origin

and evolution of cacao. The common Panamanian name is cacao. For further

information concerning infraspecific taxa, typification, etc., see my Revision of the

genus Theohroma, Contr. U. S. Nat. Herb. 35: 495-517. 1964.

No citations of specimens are given because the existing collections are lacking

fruits and flow^crs and do not have much significance.

4. TiiEOBKOMA ANGUsTiFOLiuM Mog & Scssc cx DC, Prodr. 1: 484. 1824; Icon. Fl.

Mex. ex DC, pi 112; Cuatrecasas, Contr. U. S. Nat. Herb. 35: 526, /Jgs, 6, 25,

29-3/, 37, map 8. 1964.

Tree 8-26 m. high; trunk up to 30 cm. in diam., with smooth bark and whitish

wood; grow th above jorquette; primary branches ternate; lower brandies horizontal,

the higher ascending; branchlcts grecn-ochraceous, tomcntose with very minute,

fine, translucid-white and other mediocre, fulvous or ocliraceous, thicker, stellate

hairs, when older grayish, more or less glahrate and rugulose; stipules lanceolate-

subulate, stellate-tomcntose, deciduous. Leaves distichous, the petioles moderately

thick, 6-10 mm. long, tomcntose; blade subobovate-oblong, elliptic-oblong or ob-

lanceolate, sliditlv narrowed to the obtuse and slightly asymTTietrical base, atten-
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uato and nt'umiiialo at apov, ciilirc or at the upper part slightly sinuate-dentate,

9-25 cm. long and 3-9 cm. broad, cliartaceous, rather flexible, the acumen 1-2 cm.

long; upper surface smooth, glabrous or with few hairs scattered on the depressed,

filiform costa, the other nerves less conspicuous; lower surface greenisli or cinereous,

ap|)ressed-tomentose with minute, white, stellate hairs, the main nerves with larger,

oehraceous, stellate hairs, these w ith long, spreading rays, the eosta very prominent,

tlie G-R secontlar\' nerves on each side promincnit, ascending. Inflorescences axillarj

or extra-axillary, usually abundant on the branchlets, the cymes reduced to few 1-

to 3-nowered hranchlets; peduncles 0.4-1 mm. long, 3-bractcoIate; bractcoles,

linear, very minute, deciduous; jx^dicels o-lO mm, long, densel}' oehraceous or fer-

ruginous, ebracteate; buds globose, densely ochraeeous-tomentose. Flowers with a

calyx 8-9 mm. long, reflcxed at anthesis, the sepals ovate, rather obtuse, 4-5 mm.
wide, united to 3-4 mm. into a cupular base, in the upper part united by pairs

forming 3 unequal lobes, tomentose and greenish-ochraceous or ferruginous out-

side, scarsely puberulous and with minute, oblong, glandular hairs at the base

inside; petal-lioods broadly obovate, rounded-cucullate at apex, about 5 mm. long

and 4 mm. broad, yellowish, 7-norved and wilh very sparse, thin hairs outside;

petal-laminae stipitate, the stipe linear and about 4-5 mm. long, subobovatc-spatu-

late, attenuate toward the base, emarginate at apex with 2 ovate or rounded lobes,

about o,5 mm. long and 3 mm. broad, tlu'ck-membranous, yellow, glabrous; stam-

inodcs laminar, oblong-obovate, rounded or subspatulate at apc^-, 8-11 mm. long

and 4.2-5 mm. broad, L2 mm. broad at base, thick-membranous, sulphur yellow,

glabrous, with marked venation; filaments 2 mm. long, glabrous, 3-atitheriferous;

ovary dens(*ly stellatc-tomentose; styles united into a rigid, erect column ending in

5 slender branches. Fruit unequally oblong-ellipsoid or ovoid-ellipsoid, more or

less pentagonal, umbilicate and 5-costate at base, slightly attenuate at apex, 10-18

em. long and ()-9 cm. broad, brow n-tomcntose, verj' irregularl)' tubereulate-rugose,

the epiearp ligneous and about 1.5 mm. thick; pulp thick, juicy, aromatic, edible;

seeds compressed-oblong-ovoid. 2r>-32 x IG-IO x 14- K) mm.; germination hypogeous,

the cot)ledons wliite.

T. ani^ustifoUiin] is native to tropical Central America, where it is often

planted in lowland areas. In Chiriqui, it is called cacao cimarron. Its seeds arc

occasionally used as cacao, although it is considered as of inferior quality. 11to

herbarium specimens from Panama are steriU\

cHiRigi'i: Pro^rtM). Cooper L^ Slater 242 (I-, (^1 1, NV, US, Y); Comarca del Baru,
Puerto Arrmu'Iles, United Fruil Co. farms belwoen Cannscn and Cncos, Stern L^ Chanjbcrs
140 (MO, US, Y).

5. 'J'heohhoma Hvi.AKi^M Cuatrccasas, Contr. U. S. Nat. Herb. 35: 570, fj^s. 25.

3.9, map 11. 19r)4.

Tree about 10 m. higli; growth above jorc|uette; primary branches ternate;

leafy brandies brownish, the hornotinous ferruginous-tomentose becoming glabrale;

stipules linear-subulate. Leaves with a p(iiole G-IO mm. long, ferruginous-tomen-

tose; blade elliptic-oblong or obovate-oblong, attenuate near llie obtuse or siibob-
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tusc, symmetrical base, shortly narrowed or almost rounded and abruptly acuminate

at apex, entire or upwards sinuate, 12-20 cm. long and 4-9 cm. broad, coriaceous,

moderately rigid, the acumen fi-LS mm. long; upper surface brownish-green, gla-

brous, the main nerves thinly impressed, the others almost inconspicuous; lower

surface ochraceous-cinercous, tomentosc with dense, intricate, minute, whitish,

stellate hairs and thicker, ferruginous, stellate hairs especially on the nerves, the

costa very prominent, tlie 7-8 secondary nerves on each side prominent, ascending.

Inflorescences axillary, very small, reduced to 1-3 flowers, the axes and branchlcts

very short; peduncles slender, up to 12 mm. long, fcrruginous-tomentose, 3-bracteo-

latc at apex; bracteoles narrowly linear, subacute, 3-6 mm. long and 1-2 mm. broad,

tomcntose; pedicels 5-6 mm. long, tomentose. Flowers with ovate-oblong sepals,

these united about 2 mm. from the base, acute and spreading or rcflexcd at apex,

8-9 mm. long and 4-5 mm. broad, thick, ochraceous-tomentosc outside, orange and

glabrous except for the minutely tomentosc margin and for a ring of glandulous

hairs at base inside; petal-hoods obovatc, rounded-cucullate at apex, 3 mm. long

and 2 mm. broad, orange, 7-nerved, glabrous and rugose outside, minutely hispidu-

lous inside; petal-laminae stipitate, the stipe 2.5 mm. long and sparsely pubcrulous,

rhomboid-obovate, 4-5 mm. long and 4 mm. broad, thick, brownish-red, sparsely

covered with minute hairs, the margin with larger, flexuose hairs; staminodes peta-

loid, oblong-obovate, rounded and retuse at apex, 5-5.5 mm. long and 2.2 mm.

broad, rather thick, brownish-red, minutely pilose; filaments 1 mm. long, 3-

antheriferous; ovary densely tomientose; styles coherent, 1 mm. long, glabrous.

Fruit ellipsoid, rounded at both ends, about 7x4 cm., smooth, greenish-brown,

densely appressed-tomentose, the epicarp woody-coriaceous, about 1 mm. thick when

dry.

T. hylaeum is closely related to T. suhlncanum Mart., the widespread Amazo-

and Orinocian species; it differs, however, in the tomentose ovary and by the

.smaller, shorter fruit and by the lesser venation and the more compact hairs of the

leaves.

T. hylaeum is known from Choco region of northern Antioquia in Colombia.

This region is covered w itli rain forests extending northwards along the Atlantic

coast to Panama. The only Panamanian specimen seen by me is sterile, hut I

have little doubt about this identification.

coi.ox: along Rio Fato, in forests or thickets, 0-100 m. alt., Pittier 4194 (US).

man

6. HERRANIA Goudot

IIerrama Goudot, Ann. Sci. Nat., Bot., .ser. 3, 2: 230. 1844.

Shrubs or small trees, the pubescence of stellate hairs. Leaves alternate, com-

pound-digitate, petiolate, stipulate, the stipules caducous or sometimes persistent,

the leaflets inarticulate, entire or not, penninerved. Inflorescences cauliilorous,

fasciculate. Flowers hermaphrodite, actinomorphous, pedicellate, bracteolate; calyx

patelliform or cjmbiform, divided more or less deeply into 3, rarely 4 lobes at

anthesis; petals 5 (sometimes 4?), valvate, cucullate, the apex involute and
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provided with an extraordinarily elongate liKulilorni appendage; stamens usually

15, the staminal tuhe short, divided into 5 alternipctalous, petaloid staminodcs

and 5 oppositipelalous groups of generally 3 short filaments; anthers 2-thecatc, the

tliecae divergent, extrorse, longitudinally dehiscent; ovary sessile, glohosc to ovoid,

5-celIed, the cells many-ovulate, tlie ovules hiseriate; style filiform; stigma obscurely

5-fid. Fruit baeeate, coriaceous to ligneous, longitudinally lO-costate, indehiscent,

pulpy inside; seeds obtusely angulate, the alhumen scanty; cmhryo erect; cotyledons

thick, corrugate.

A neotropical, chiefly South American genus of about 20 species; only one

species occurs in Panama and in Central America.

1. Hekuama ruRPiKF-A (Pittier) R. E. Sehulte^, Caldasia 2: 33. 1944.—Fig. 5.

Thcohroma purpurcum Pittier, Report. Sp. Nov. IH: 319. 1914; Standley, Cuntr. U.S. Nat.

Herb. 27 :p/. 51. 1928

Shrub or small tree, up to 10 m. liigh, the burk grayish and glabrous; young
branches ferruginous-tomentellous. Leaves v'^-foliolale, the petiole strong, terete,

striate, somewhat swollen at tlie base, 18^42 em. long, tomentellous to densely

pubcrulous, the stipules linear, acute, up to 5 cm. long and 0.3 cm. wide, puberulous

and caducous; leaflets subsessile, obovate to ohovate-oblong, cuncate at the base,

obtusely long-acuminate and mucronulate at the apex, 12-42 cm. long and 3-13

cm. wide, thin-chartaceous, the margin entire to obscurely sinuate, glabrous above

except along the nerves, sparsely puberulous beneath, the nerves prominent on both

sides but especially beneath. Injloresccnces eauliflorous on the lower part of tlie

trunk, 5- to 8-f]owered. Flowers shortly pt^dieellate, the pedicel terete, articulate, ea.

4 mm. long, ferruginous-tomentose, the bracts small, naviculiform, ferruginous-

tomentose outside and glabrous inside; calyx patellilorm, deeply divided into 3,

rarely 4 lobes, the lobes unequal, broadly ovate, ratlier obtuse at the apex, densely

hYruginous-puberulous to tomentose outside, sparsely villous inside; petals 5,

obovate, up to 8 mm. long (without appendage) and 4-5 mm. wide, lleshlv, pur-

plish, loosely papillate, the pendulous appendage ca. 15 mm. long and 2 mm.
wide; stamens 15, the staminal tube ca. 2.5-3 mm. long, the hlaments in 5 groups

of 3, in each group I free and 2 connate filaments ca. 2 mm. long; anthers ca. 1 mm.
long; staminodcs obovate, rounded to acute at the apex, 9-11 mm. long and 8 mm.
wide, papillate on both sides; ovary ovoid, slightly 10-suleate, 2-2.5 mm. long

and 2 mm. broad, villous; style short, ca. 1.5 mm. long, glabrous; stigma villous.

Fruit ellipsoid, oblong-ellipsoid or slightly ohlong-obovoid, somewhat apiculate at

the apex, 6-10 cm, long and 2.5-4 cm. broad, yellow, very sparsely hispid to ghv
brescent and with stinging hairs outside; seeds obtusely rhomboid, ca. 1-1.3 em,

long, 0.7-1 cm. wide and 0.5-0.6 em. long.

Costa Rica and Panama, usually in wet forests; called cacao cimarron and
chocolatillo in Panama.

BOCAs DEL TORo: CHanguinola Valley, Cooper y Slater 12a, Dunlap 448; Farm 6a,
between Changuinnla and Sixaola Rivers, Rowlec & Stork 1029; Chiriqui Lagoon, Hart %,
von Wcdcl 1112; Water Valley, von Wedel 976, 1781. canal zone: near Fort Randolph^
Standley 28647; Cristobal, Cook & Martin 4; Monte Lirio, Hayes 398; along the Ri'o Indi(i
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Figure 5. Hhrrania purpurea (Piltier) R. E. Schultes: A, leaf (X '/4); B, flower (X IV2); C,

id,, one half of calyx removed (X 1/2); D\ petal from inside (X V/z); D", id., lateral view (X
V/2); E, androecium (X IV2); F, ovary (X 5); G, fruit (X 1/2).
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do Gatun, near sea level, Maxort 4835; liarm Colorado Island, Bangham 549, Kenoycr 443,

Maxim. Harvnj & Valentine 6804, Shattiick 198, Standley 3I3I9, 409U , Weimore & Ahhc
73; hills north of Frijoles, Standley 27434; near Madden Uani, near sea level, Alston

SS6I; (iaiiiboa, Standley 2S416; Obispo, Standley 3/722; Valley of Masatnbi, on the road

to Las Cascadas Plantation, alt. 20-1(30 ni., Pittier 2675; around 1:1 Paraiso, alt. 30-100 ni.,

Pittier 2574 (type). CHiRiyui: Progresso, Cooper tf Slater 283. darien: Marraganti and

vieinil}-, R. S. Williams 662; trail between Pinogana and Yavisa, alt. ca. 15 ni., Allni

282; vicinity of Yaviza, along Rio Chueunaque, in u(M)ds by Interamerican Hwy., between

Pinogana and Yaviza, 1 km. from Tuira, Stern, CJianihers, Dwyer, Ehin'^er 137; vicinity

of Cana, 900 m., Cwoldman 1974, province unknown: //^n/rs 399.

7. BY7TNERIA Locfl.

ByTTNi.:HiA Loefl., Iter Tlisp. 313, 1758.

Pentaceros C^. 1\ W. Meyer, Primit. Fl. Essequeboensis 136. 1818.

Undcrshrubs or shrubs, erect or scandont, sometimes lianas, the stems often

aculeate, glabrous or with simple or stellate hairs. Leaves alternate, simple, petio-

late, stipulate, tlie stipules caducous, the blade entire^ or not. Infloreseenees axillarj',

usually umbcUiform, sometimes of sessile or i)edunculate, axillary or subterminal

cymes. Flowers small, hermaphrodite, actinomorphous, ix'dicellate, bracteolate;

calyx deeply S-lobate, deciduous; petals 5, valvate, the limb concave, unguiculate,

lobulate or not at the apex, the apex inflexed and adnate to the androecium, pro-

longed dorsally into an elongate, simple or 3-fid appendage; stamens 5, the

stamiiial tube short, the sessile or short-stipitale anthers oppositipetalous, the 5

staminodes alternipetalous; anthers 2- or 3-thecate, the thecao parallel, extrorse,

longitudinally deliiscent; ovar\- sessile, 5-celled, each cell 2-ovulate; style simple,

short; stigma S-fid or entire. Capsule globose, spinosc, tlie carpels separating at

maturity into 5 cocci, each coccus dehiscent along tlie ventral suture and along

the dorsal upper half, 1-seeded; seeds ascending, cxalbuminous; embryo straight;

cotyledons large, foliaceous, spirally convolute around the radicle.

A pantropical genus of about 90 species, especially well represented in tropical

America (about 50 species) and in Madagascar (27 native species).

1. Bvrr\i;HiA acl:i.hata Jacq., Select. Stir|). Am. Hist. 7(). 1763.—Fig. G.

Chnetaea aeuleata Jacq., Rnum. Syst. Pi. 17. 17()0, n(nn.nud.

Byttneria earth(iii,enensis Jaeq.. Select. Stirj). Am. Hist. Pie*. 40. ITcSl).

Byttneria lateralis PresL Rel. Ilaenk. 2: M4. 1835.

Byttneria <^iiatenialensls Loes., Verb, Bot. Ver. Prov. Rrandenb. 55: 171. 1913.

Sear] dent sJinih, sometimes liana, the hairs simple, the stems and brandies

more or less anj^ular, hollow, pilose along one vertical row and aculeate, the

prickles sharp and recur\-ed. Leaves with a petiole 0.5-4.5 em. long, pilose on the

adaxial side, sparsely and sliortly aculeate on the abaxial side, the blade very

variable, rounded-ovate to narrowlv lanceolate, obtuse to cordate at the base, acute
*

to long-acuminate at tlie apex, 4-18 cm. long and 1.2-13 cm. wide, thin and

membranous, tlie margins entire or remotely serrate, sparsely pilose to glabrous on

the upper surface, pilose especially near the base and with the midrib sparsel\'

and sborth' aculeate on the lower surface. Infloreseenees axillar}', umbelliform,
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Figure 6. Byttneria aculeata Jacq.: A, flowering branch (X 1/2); B* flower (X 5);
C], id,, one half of calyx removed (X 5); D\ petal from inside (X 6); D", id., lateral

view (X 6); E, androecium (X 10); F, gynoecium (X 20); G, capsule (X 1); H, seed
(X 5).



[Vol. 51

102 ANNALS OF THE MISSOURI BOTANICAL GARDEN

few-flowcrod, pedunculate, tlie peduncles pilose, ihc hairs generally uncinate.

Flowers with a i>ediccl 2-4 mm. long, pilose, the hracts very small, triangular; calyx

ca. 4.5 mm. long, the lohes elliptic, acute, ca. 3.5 mm. long and 2-2.5 mm. wide,

membranous, glabrous; petals ca. 5.5-6 mm. long, the limb ea. 1.5 mm. long and 1

mm. wide, bilobate at the apex, the appendage clavale and ca. 4-4.5 mm. long,

the upper part of the limb and the lower part of the appendage sparsely ciliolate;

anthers very shortly stipitatc, ca. 0.25 mm. long, 2-thc\ate; staminodes 3-lobulato,

the central lobe caudate and ca. 0.25 mm. long, tlie 2 lateral ones rounded aiid

very small; ovary more or less globose, 5-lobulate, ca. 0.5 mm. in diam., muricate;

style ca. 0.25 mm. long; stigma obscurely 5-subdenticulate. Capsule ca. 2.5 cm.

in diam., the body more or less globose, 5-lobed, ca. 0.5 cm. long and 0.7 cm. in

diam., denselv spinose, the spines of various length, up to 1.2 cm. long; seeds ca.

3 mm. long and 1.5 mm. wide.

A variable species of tropical Central America and northern South America;

usually in wet habitats, often in second growth. Colloquial names reported in

Panama are espino hiicco, zarzn, raho dc i^iumn and ninguij.

BOCAS ni:i. TORo: region of Alrnirante, Research Grounds, Cooper 94; C.hanj^uinola

Valley, Dunhip 280, 376 vicinity of Chiriqui Tagoon, roji Wedd lOtX, II27, 1240, 1241,

1276. CANAL zone: along road to Battery VII, area west nf Limon Bay, Gatun \akVs and

(^atun Lake, Johnston 1776; hills west of the Canal, near Gatun, Stcmdlnj 27269; sliore of

Gatun Lake, east of laboratory, Wrtmorc isf Ahhc ^a; Barro Golorado Island, Shattui'k

374, 734, Standlnj 31466, Wetmorc & Abhe 8, Wilson 36; between Gorgona and Mam(M.

alt/ 10-30 ni., Pittivr 2697: Las Gaseadas Plantation, nrar Summit, Standley 25720, 2959H;

around Culehia. nit. 50-100 m., Plttier 2214; Paraiso Station, Ihujcs 22; Pedro Miguel,

P'lpcr 5509; vicinity of Miraflores Lake, P. White 275; along the old Las Gruecs Trail,

between Port Clayton and Corozal, Standley 29181; Las Gruers Trail, Ilarvcy 5042;

Gamine de Corozal, Bro. llcrihcrto 254; Gorozal, roadside, Killip 3147; Balboa, Standley

25612; between Madden Dam and Saddle II near Alabuela, 90-100 m., Dod'^e, Stcyermark

y Allen 16509; near Fort Kobbe, AUrn 2014; Goi(')n to Empire, Crawford 508. cocii::

Penonome and vieinity, R. S. Williams 369. daiui:n: Marraganti and vicinity, R. S. Wil-

liams 657; vicinity of Vape, ca. 30 m., Allen 851; Ghepigana, Tucuti, 50 ft., M. E. ^ R. A.

Terry 1390. Panama: along the Gorozal Rnad, near Panama, Standley 26769; La^^una dc

Portala, near Ghepo, alt. 50 m., Pittier 4591; Taboga Island, Slandlvy 27096, 27849;

Taboguilla Island, Miller 1995. pkovince i'nknown: Hayes 332.

8. CUAZUMA Adans.

Gi\7.vMA Adans., Fam. PI. 2: 382. ITf^^.

Buhroma Sehreb. in L., Gon. PI. od. 8, 513. 1791.

Diuro^lossum Turcz., Bull. Soc. Imp. Nat. Moscou 23(2): 157. 1852.

Shrubs or trees, deciduous, the hairs chiefly stellate. Leaves alternate, simple,

petiolate, stipuLite, the stipules deciduous, the blade often somewliat asymmetrical,

dentate to serrate, 3- to 7-nerved at tlie base. Inflorescences axillary, cymose, pe-

dunculate. Flowers hermaphrodite, pedicellate, bracteolate; calyx divided into 2

to 5 lobes at the anthesis, the lobes reflexed and pubescent outside, deciduous;

petals 5, valvate, cucullate, un^uieulate, the apex involute and provided with a

long, deeply bifid, liguliform appendage; stamens 15, the staminal tube divided

into S alternipetalous, triangular staminodes and 5 opposilipetalous groups of 3
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filaments, tlie filaments short, geniculate at the apex, 1 free and 2 connate; anthers

2-thecate, tl^c tliecac divergent, cxtrorse, longitudinally dehiscent; ovary sessile or

stipitatc, ellipsoid to globose, with 5 minute geniculate lobes at the apex, S-celled,

the cells many-ovulate, the ovules biseriate; st}le filiform; stigma 1- to 5-parted,

the lobes usually connivent. Capsules ligneous, murieate or bearing filiform ap-

pendages, indehiseent or imperfectly 5-valvate; seeds small, albuminous; embryo

erect; cotyledons foliaceous, folded.

A neotropical genus of three species of which only one occurs in Panama.

I. GuAZTMA Lii.MiFor.iA Lam., Enc\'cl. Meth. Rot. 3: 52. 1789; Standlc}', Contr.

U. S. Nat. Herb. 27: /;/. 52. 1928; Johnston, Sargentia 8: 202. 1949.—Fig. 7.

Thvohroma Guazuma L., Sp. PI. 782. 1753.

Guazuma pohjhotra Cav., Ic. Descr. PI, 3: 51, t.299. 1796.

Buhroma Guazuma (L.) Willd. in L., Sp. PI. ed. 4[i.e. 5], 3: 1423. 1802.

Buhroma polijbolnjum (Cav.) Willd., Enum. PI. Hort. Berol. 806. 1809.

Buhroma Invira Willd., loc. cit. 806. 1809.

Chiazuma tomcntom II. B. K., Nov. Gen. Sp. PI. 5: 320. 1823.

Buhroma to?7}cntosum (H. B, K.) Spreng. in L., Syst. Veg. cd. 16, 3: 332. 1826.

Buhroma grandiflorum Willd. ex Spreng. in L., Syst. Veg. cd, 16, 3:332. 1826.

Guazuma Buhroma Tussac, Fl. Antilles 4: 69. 1827.

Guazuma tomcnlosa var. monpoxensis G. Don, Gen. Syst. Gard. Bot. 1 : 523. 1831.

Guazuma tomcnlosa var. cumantnsis G. Don, loc. cit. 523. 1831.

Guazuma Blumcl G. Don, loc. cit. 523. 1831.

Guazuma grandijlora (Willd. ex Spreng.) G. Don, loc. cit. 523. 1831.

Guazuma Invira (Willd.) G. I.>:)n, loc. cit. 523. 1831.

Guazuma utilis Poepp. & Endl., Nov. Gen. Sp. PI. 3: 72, 1.283. 1844.

Guazuma parvifolia A. Rich., Bot., PI. Vase, in Ramon de la Sagra, Hist. Phys. Pol. Nat.

Cuba 190. 1845.

Diuroglossum rufcscens Turcz., Bull. Soc. Imp. Nat. Moscou 25(2): 156. 1852.

Guazuma ulmifolia var. glahra K. Schum. in Mart., Fl. Bras. 12(3): 81. 1886.

Guazuma ulmifolia var. tomvntclla K. Schum. in Mart., loc. cit. 81. 1886.

Guazuma ulmifolia var. tomentosa (H. B. K.) K. Schum. in Mart., loc. cit. 81. 1886.

Guazw7ia ulmifolia var. vclutina K. Schum. in Mart., loc cit. 81. 18S6.

Thcobroma tomentosa (11. B. K.) Gomez de la Meza, Anal. Soc. Esp. Hist. Nat. 19:217.
1 890.

Guazuma Guazuma (F.) Cockcrell, Bull. Torrey Bot. Club 19: 95. 1892.

Guazuma Guazuma var. ulmifolia (Fam.) O. Ktze, Rev. Gen. PI. 3(3): 24. 1898.

Guazuma coriacra Rusby, Bull. N. Y. Bot. tiard. 4: 332. 1907.

Tree 2-25 m. in h(M'o,ht, the trunk 5-60 cm. in diam., the young branches to-

mcntcllous to pubcrulous. Leaves \\ ith a terete petiole 0.5-2 cm. long, tomentellous

to pubcrulous, the stipules small and triangular, the blade ovate, ovatc-oblong,

oblong or seldom narrowly oblong, slightly to very much inaequilateral, rounded

to cordate at the base, long-acuminate at the apex, ca. fi-IG cm. long and 2-6

cm. wide, membranous to chartaceous, sometimes subcoriaceous, the margins irregu-

larly dentate to serrate, tlie upper surface shortly pubcrulous, seldom glabrous, gener-

ally scabridulous and sometimes somewhat lustrous, the lower surface pubcrulous

to tomentellous, the pubescence cither of only appressed hairs or of ap]:)rcssed and

spreading hairs, 3- to 7-nerved at the base, the nervation reticulate and prominent

beneatli. Infloresceiices thyrsiform, the ultimate axes scorpioid, the axes and bracts

densely pubcrulous to tomentellous. Flowers w ith a pedicel ca. 3-6 mm. long;
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calyx ca. 3 mm. in diam., divided irregularly into 3 lobes ca. 3 mm. long, densely

puberulous to tomentellous outside and glabrous or nearly so inside; petals obovate,

slightly bifid at the apex, ca. 4 mm. long (without appendage) and 2 mm. wide,

the claw ca. 0.5-1 mm. long, the appendage ca. 5 mm. long and bifid for ca. 3 mm.,

yellowish, puberulous outside, glabrous inside; staminal tube 1.2- 1.5 mm. long,

glabrous outside, loosely puberulous and with simple hairs on tlie upper part inside,

the filamcMUs ca. 0.8-1 mm. long, the staminodes ca. 0.8-1 mm. long and loosely

puberulous; anthers very small, reddish; ovary ovoid lo globose, ca. 0.8-1 mm. long

and 0.8 mm. broad, shortly puberulous especially on the upper lialf; style and

stigma ca. 1-1.5 mm. long. Capsule oblong, oblong-ellipsoid to globose, rounded

on both ends, 1.5-4 cm. long and h2-2.5 cm. broad, black at maturity, tub^rculate,

the tubercles short, stout and more or less pyramidal, puberulous when young,

indehiscent (the tubercles separating irregularly at maturity to a greater or less

degree), somewhat pulpy inside; seeds numerous, ohovoid, ca. 2.5-3.5 mm. long

and 1.8-2 mm. wide, the testa maculate.

A polymorphous species widely distributed throughout the American tropics;

frequent in pastures and second-growth forest, usually on dry soil, sometimes on

swampy soil, chiefly near sea level.

In his recent revision of the genus, G. V. Freytag (Ceiba 1: 193-225, pi. 1-4.

figs, 1951) considers that G. ulmifolia is composed of two separate species: Ci.

ulmifolia and G. tomciitosa H. B. K., the differential characters being the de-

hiscence or indehiscence of the capsule^, the form of the base of the petals, and

the form and pubescence of tlie leaves. Study of abundant material from Panama

and Central America, liowever, does not permit me to agree w ith Freytag. I con-

sider the variations of the petals and leaves as extreme variations within a single

species, all intermediate stages being present, and I believe that the capsule is

always indehiscent or sometimes very incompletely loculicidally dehiscent.

The mucilaginous sap of the gwicwio is used sometimes to clarify sirup in

the manufacture of sugar and the bark contains a tough fiber employed for cordage;

the capsule contains a small quantity of sweet edible pulp.

BOCA nvL toko: region of Alniiranle. Coopvr 354, Cooper & Slater 20; Changuinola

Valley, Diiiilap I45a; vicinity of Chiriqui Lagoon, Cocxia Cay, von Wcdcl 2875; vicinity of

Chiriqui Lagoon, Johns Creek, von Wcdrl 2764; vicinity of Chiriqui Lagoon, von Wcdcl

1183, I269A, 1324. canal zonk: Isthmus of Panama, Hayes 171; area west of Limon Ray,

Catun Locks and Gatun Lake, road to Battery VII, Johnston 1659; near Frijolcs, Rio Agua

Salud, Piper 5870; Barro Colorado IshnuL Aeiles 23; second road past Summit, //arrei/ 5ISI:

around El Paraiso, alt. 30-100 m., Pitticr 2579; Chivi-Cliivi Trail, 2 miles above Red Tank,

Maxon y Ilarvcjj 6572; vicinity of Miraflorcs Lake, G. White 183; vicinity of Miraflores

Lake, Cocoli Island, P. White 305; near Cocoli lighthouse, P. White 92; Corrosion Labora-

tory, vicinity of Miraflores Locks, Stern, Chamhers, Dieyer, Ehin^er 79; alon^ the old Las

Cruces Trail, between Fort Clayton and Corozal, Standley 29012; Ancon Hill, 600 ft. elo.,

R. S. Williams 2; Sabana of Panama, Pillier 2547; region of Balhoa, Johansen 5; Madden

Dam area near road, Transisthmian Highway, Stern, Chambers^ Dwyer^ Ehin^er 43; Kohbe,

Harvey 5010; locality unknown, Chrtstopherson 176, chiriqui: Progresso, Cooper & Slater

315: vicinitv of David, 30-80 m., Pitticr 3368. cocii: Penonome, R. S. WlUiams 347. colon:
r

vicinity of Catuncillo, Piper 5634. darien: Marraganti, R. S. Williams 636; near El Real,

on edge of creek. Stern, Chambers, Dieyer^ Rhin^er 457; vicinity of Pinogana, ca, 20 m..
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Figure 7. Guazuma ulmifolia Lam.: A, flowering branch (X i/o); B, floucr

(X 4); C, petal from inside (X 4); D, androecium (X 5); E, gynoccium (X 15);

F, capsule (X 1).

Allen 928, 4279. herrera: vicinity of Ocu, 100 m., Allen 4058. Panama: drowned forest

near Vigia and San Juan on Rio Pequcni, 66 m., Dodge, Steyermark & Allen 16560, 16569;

along the Corozal Road, near Panama, Standleij 26878; Bella Vista, Standleij 25322; along

sea beach from Panama Vicja to Bella Vista, Allen 828; vicinity of Bella Vista, Piper 5328;

Punta Paitilla, Piper 5400; between Sabanas and Rio Yguana, Macbridc 2668; Sabanas,

Bro. Paul 12; near Tapia River, Juan Diaz region, Maxon &" Harvey 6615, 6619; Taboga
Island, Hayes 612, Miller 1959, Pittier 3524, Standley 27084, 27977, Woodson, Allen & Seibert

1535; San Jose Island, Erlanson 76, 277, Johnston 353. province unknown: Anderson s. n.,

Hayes 732, 796, Moore 33, Seemann 94.
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INDEX OF LATIN NAMES

Numbers in lM>ltlfare type refer to descriptions; i7a//c refers to the listing of a nanie as a

synonym; ordinary type indicates names incidentally mentioned.

Aleurodendron, 11

Alicteres, 86

Altheria, 11

Anamorpha, 77

waltlierioides, 79

Anisora, ^YJ

Astrophus, 74

Balanghas, 10

Braxipis, 10

Bubroma, 102

grandiflorum, 703

Guazuma, /03

Invira, 703

polybotryum, 703

tomcntosum, 703

Byttncria, 100
aculeatn, 100
earth a^enensls, 700

guatemalensis, 100

lateralis, 700

Cacao, 89

hicolor, 07

Camaion, 86

Carpophyllium, 70

Cavalam, 70

Chaetaea aculeata, 700

Chichaea, 70

Clompanus, 10

Cola, 70

Culhaniia, 70

i3iuroglossum, 702

rufesccns, 703

Guazuma, 102
Bhimei, 703

Bubron^a, 703

coriacea, 703

grandiflora, 703

Guazuma, 703

—var. ulmifolia, 703

Invira, 703

parvifolia, 703

polybotra, 703

tomentosa, 703, 104

—var. cumanensis, 703

—var. monpoxensis, 703

ulmifolia, 103, 104

var. ghibra, 703

var. lomentella, 703

var. tomentosa, 703

var. volutina, 703

utilis, 703

Helicleres, 86
apetala, 77

baruensis, 89
carpinifoiia, 86

Gardneriana. 86

guazumaefolia, 86
—var. Gardneriana, ^Q>

—var. parvifolia, %&

mexicana, 9&

retinophylla, dB

Ilerrania, 97
purpurea, 98

L'osinia, 70

Isora, ^(d

Ivira, 10

Karaka, 10

Kavalama, 10

Lochemia, 77

L:)phantus, 74

Malvales, 85

Mateatia, 10

Melochia, 77
bracteosa, 8/

clinopodium, %A

torchorifolia, 78, 83
crinata, 87

glandulifora, 84

liirsuta, M
inflata, 79

lupulina, 79
manducata, 83
melissifolia, 81
—var. l^rachyphylla, 87

var. bracteosa, 87

var. microphylla, 87

var. mollis, 87

var. Welwitschii, 87

molli.s, 87

nodiflora, 80
serrata, M
supina, S3

truncata, 83

vestita, M
viilosa, 84, 85

Welwitschii, 87

Methorium, %(d

Mougeotia, 11

hirsuta, ^A

inflata, 10

nodiflora, ^0

Nisoralis, 86

Opsopea, 10

Ortholhecium, ^di

Oudcrmansia, ^Q

Ozoxeta, ^%

Pentaceros, 700

Pysocodon, 11

Physodium, 11

Polychlaena, 11

Riedlea, 11

corchorifolia. 83
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heterotricha, 84

hirsuta, 84

inflata, 79

lupulina, 79

nodiflora, 80

serrata, 84

supina, S3

truncata, 83

Sida villnsa, 84

Southwellia, 70

Sterculia, 70
apclala, 71, 72

carthagcncnsis, 71

costaricana, 72
Rccordiana, 72

Theobroma, 89, 90, 93, 95

angustifolium, 95, 96

asclepiadiflorum, 93

Bernouliii, 92, 93

—subsp. asclepiadiflorum, 93,

—subsp. Bernouliii, 93,

—subsp. capilliferum, 93

bicolor, 91, 92

Cacao, 70, 90, 94, 95

—subsp. Cacao, 94
^subsp. sphaorocarpum, 94, 95

Guazuma, 703

hylacum, 96, 97

leiocarpum, 94

ovatifolia, 97

pcntagonum, 94

purpureum, 98

sphaerocarpum, 94

subincanum, 97

t^mcntosa, 703

Thcodoria, 70

Tribroma, 89

bicolor, 97

Triphaca, 70

Triplubus, 70

Viscnia, 77

corchori folia, 83

hirsuta, 84

inflata, 79

lupulina, 79

nodillora, 80

serrata, 84

supina, 83

Waliheria, 74
africana, 74

amcricana, 74

var. dcnsiflora, 75

var. elliptica, 74

—var. indica, 75

—var. subspicata, 75

angustifolia, 74

arborcscens, 74

brcvipes, 75

corchorifolia, 74

elliptica, 74

erioclada, 74

glomcrata, 75
guinccnsis, 74

indica, 74
laevis, 74

microphylla, 74

ovata, 74

rhombifolia, 75

Wildii. 75



PANAMA, PLAXr COLLECTION, AND IIIE MISSOURI BO'IAXICAL

CARDEN

JOHN D. DWYER
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Nineteen hundred and sixty four marks the fiftieth anniversary of the Panama

Canal, America's greatest engineering feat and the twentieth century's greatest hoon

to maritime commerce. As the Missouri Botanical Garden has been concerned

directly will) a scientific study of the vegetation of Panama since 1926, a brief

review of botanical exploration would seem appropriate, with sjx^cial deference

being paid to tliose who carried plant presses and driers to this tropical crossroads

of tlie world.

The '*big ditch," located about 20UI) miles as the crow flics from St. Louis,

bisects the Republic of Panama, its forty mile length flanked on each side by fiv(^

miles of leased Canal Zone territory and boasting an old-fashioned railroad whose

cars clatter between the Canal's banks and the tropical brush. In a half ccntur\

the six locks of the Canal and the immense man-created Gatun Lake whose waters

flow to two oceans, have been an artery for some 300,000 vessels. The Republic,

wedged between Costa Rica and Colombia, is a naturalist's paradise. Despite the

fact that a small plane can fly from the Costa Rica boundary of the Isthmus to the

Colombian boarder in about three hours, virtually every knid of ecological eii-

vironment associated with the tropics is found: steaming rain-forests (of course

during the rainy season), open snvannas, montane forests, mangrove swamps, sand\'

beaches, and so forth. Darien, one of the ten Provinces of the Republic, still ranks

among the world's most denseh' vegetated areas, lacking a single road and support-

ing only 2.5 persons per square mile, a goodly number of whom are scantily clad

Indians with bodies daubed w itb the dyes of Bixa and Genipa fruits. The Atlantic

side of the Isthmus, pounded by violent waves and fortified along its length by tlie

Cordillera of Talamanca and the Cordillera of San Bias, which run like a series

of vertebrae through the Republic and from which w^atery nerves flow to the sea, is

virtually unknown botanically. Oddly enough the first herbarium specimen from

Panama was collected in 1700 on the Caribbean side of Panama by James Wallace

in tlic ill-starred Scottish colon) of New Caledonia.

The Missouri Botanical (Shaw's) Gardc^n, always famous for its collection of

living plants, especially orchids, was attracted to Panama principall) through the

accomplishments of an orcln'dologist, Mr. C. W. Powell. At about tlie time of the

opening of the Canal, Mr. Powell, living in Balboa, the ''capitaT' of the Canal

Zone, deweloped an intense interest in orchid culture. Extraordinary opportunities

for collecting arose ^\'hen American Army engineers created Li a tun Lake by

damming up the Chagrcs River. The taller trees, submerged in watery graves except

for their orchidiferous branches, made harvesting easy for anyone willing to row a

boat from the banks of the Canal. In addition, gravel roads to the interior of

Panama were being slowly but surel>' improved. Soon the rain sw^pt summits of

orchid-rich Cerro Campana (Prov. Panama) and El Valle (Prov. Code)' ^ half

day journey from the Canal Zone, attracted several collectors. The mountains in
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the Province of Chiriqui, principally El Volcan (alt. 11,000 ft.), became a mecca

for plant collectors, if one could stand the hackhrcaking bus ride of 300 miles. By

1917, Mr. Powell had 5000 orchids gracing his home. A few years later, a young but

aheady renowned horticulturist, Mr. George Pring, en route from a plant collecting

trip to South America, visited tlie Powell treasure house. So glowing were his reports

to the Board of Trustees of tlie Garden that negotiations with Mr. Powell were ini-

tiated and by 1926 the Missouri Botanical Garden acquired the collection. Tliis

collection was housed in the Tropical Station, at the foot of Ancon Hill, a site

granted to the Garden by the Canal Zone Government, Mr. PowelPs tenure as

Director of tlie Station was unfortunately short-lived as lie died in the following

year. Dr. George Moore, Director of Shaw's Garden, appointed Mr. A. A. Hunter

as his successor, a post held until his death in 1936. Due to the high cost of opera-

tion, the Tropical Station was turned over in 1939 to the Canal Zone Government

after being capably managed by tlie late Mr. Paul Allen.

As an adjunct of Shaw's Garden, the Tropical Station during its twelve years

supplied tlie greenhouses in St. Louis with a continuous flow of living plants. From

the Powell collection the Missouri Botanical Garden gained initially its world

reputation in orchid culture; from its legions of living plants 7v5 or more new species

of Panamanian orchids were described.

Tlie closing of tlie doors of the Tropical Station served only to open anotlier

area of interest in Panama, i.e., the systematic collection of Panamanian plants for

permanent deposit in the herbarium at the Missouri Botanical Garden, already

boasting of over a million slieets from every corner of the world. These dried speci-

mens were to serve and have served as tlie foundation for the grand floristic survey

of the Isthmus being published family by family as the Flora of Panama, the first

fascicle of which appeared in the Annals of the Missouri Botanical Garden in 1943.

What has been accomplished in terms of this project may be seen in tlie list of tlie

families of Spcrmatophytes in this issue of the Annah (p. iii-iv). As early as 1922,

Dr. Greenman, Curator of the Herbarium at the Garden, made a few collections of

phanerogams in Panama. Beginning in 1934, up to the advent of World War II,

however, teams of botanists from the Garden and from the Henry Shaw School of

Botany (Washington Univcrsit}) scoured the Isthmus for herbarium specimens.

These included Paul Allen, Carol Dodge, Russell Seibert, Robert Schery, Julian

Steyermark, and Robert Woodson. Associated witli the Garden's botanists in several

field trips was Dr. G. W. Martin of the State IJnivcrsitv of Iowa.

While tlie Missouri Botanical Garden has been identified closely with the

Flora of Panama since 1926, the actual number of collectors dispatched thence

under the auspices of the Garden has been obviously small, considering the botan-

ical history of Panama. Between 1948 and the present time no one from the

Garden, except myself in 1959, was sponsored formally on a field-trip to Panama,

Approximately 175 botanists have collected phanerogams in Panama since 1700

(Appendix 1).

Reference must be paid to collectors (mostly Europeans) who functioned long

before the Missouri Botanical Garden was founded or to others who were collecting
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immediately before the Missouri teams arrived in Panama. Luis Nees (1790),

Thaddeus Haenke (1790), Johan Bilberg (1826), Hugh Cuming (1829), Richard

Hinds (1837), George Barclay (1837), Andres Sinclair (1837), Bcrthold Seemann

(1847-1848), Julius von Warscewicz (1859), August Fendler (1849-1850), MinaHal-

sted (1844-1850), Edward Duchassaing (1849-1851), and Sutton Hayes (1860) all

collected in Panama (for the most part near Panama City) before the French arrived

in 1880 to dig the Canal. Many of the collectors whose name occur on type collec-

tions made in pre-Canal days, e.g. Sutton Hayes, August Fendler et al. restricted their

botanizing to Panama City, Colon (Aspinwall), and the future Canal Zone.

Notable exceptions were: J.
F. Cowell, J. H. Hart, W. R. Maxon, H. Pittier, C. W.

Powell, B. Seemann, J.
von Warscewicz, R. S. Williams el al. Standing head and

shoulders above the others was the Swiss naturalist Henri Pittier who from 1910 to

1914 worked with the U. S. Dcpt. of Agriculture and the Smithsonian Biological

Survey of the Panama Canal Zone, and in 1915 and 1916 served as Director of the

Agricultural Station at Matias Hernandez in Panama City.^ Pittier collected in

more localities of Panama (over 50) than any other botanist and according to

Standley (p. 47-48, Flora of the Panama Canal Zone (Contr. U.S. Nat. Herb. 21:

48, 1928), he collected 4175 numbers. However, I do not agree with this statement.

I estimate that Pittier collected about 1850 numbers in Panama falling into the

numerical range of 1724 to 7348. The overall estimate of 1850 numbers I gleaned

from an cxiant index file of species in Pittier's hand of his collections in Panama

(the cards also list other collectors of the species, including data on localities).

While it may be argued that Pittier did not enter all his Panamanian collections on

the cards, my survey of Pittier's sheets of Panamanian legumes and Malvaceae

deposited in the U. S. National Herbarium, a survey made independently of the

index, checks out ver>^ well with the card file.

The opening of the Panama Canal brought unprecedented wealth to the Re-

public. The improved roads and the development of air transportation in the

twenties beckoned plant collectors. George P. Cooper and George Slater of the

United Fruit Co., invading the virgin forests and marginal fields of the banana

plantations of Bocas del Toro in 1926 and 1927, an area virtually unexplored since

J. H. Hart's botanizing in 1875, brought to the herbarium and wood anatomy lab-

oratories of Yale University School of Forestry a small collection of about 133

numbers of trees and shrubs. From this collection, however, emerged an unusually

high percentage of new species. In 1927 and 1928, Cooper, working alone, collected

330 numbers of plants in Bocas del Toro. Many novelties were described by a

young taxonomist employed as an associate curator at the U.S. National Herbarium

in Washington, already the leading authority on many groups of phanerogams in

Mexico and Central America, Paul C. Standley. In November 1923, Standley de-

parted for the Canal Zone and adjacent Panama. His whirlwind collecting trip of

four months in the Canal Zone-Panama City-Colon area yielded 7000 numbers.

*The records suggest that Pittier did not collect in Panama in 1913. Two of his num-

bers (1724 and 6054) are dated 1906, the first a collection ol Cassia undulata Benth. from

Ancon, dated March 3rd.
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chicfl}' of hcrhaccous plants. Fortified witli tlicsc sixvimons he produced the afore-

mentioned Flora of the Panama Canal Zone. In the following year, he spent a week
on Barro Colorado Island; his collections laid tlie foundation for liis Flora of Barro

Colorado Island Panama (Contr. Arnold Arh. Harvard 5: 1-17, 1923). Except for

Paul Allen, a professional horticulturist and plant collector from the Missouri
Botanical Garden, Standlcy collected more nunihers in the Repuhlic of Panama
(essentially in the Canal Zone) than any other botanist. Charles Piper's collection

of 1000 numbers of iloweriii}!; plants in ten days in the Canal Zone must represent a

record of some sort, particularly when one considers the problem of dryinj; speci-

mens in this vcrj- humid area.

The creation of the Canal in 1914 marked the birth of Barro Colorado Island.

It dominates man-made Gatun Lake, the largest artificial lake in the world; its

majestic hills, clothed \\h\\ a rainh)icst of cathedral-like trees festooned with
lianas, welcomes the naturalists of tlie world. In 1923 the Institute of Tropical
Research of the National Research Council cstablislied a biological station on Barro
Colorado Island. Today, its well-equipped laboratories, library, and museum
facilities are administered by the Smithsonian Institution. Dr. Robert Dressier, a

former st.ifl member at the Missouri Botanical Garden, is the resident botanist on
the Island. A number of collectors (a few of w bom are better known as zoologists)

have confined their botanizing in Panama to the Island: E. C. Abbe, S. Avillcs,

W. N. Bangham, L. H. Bailey, E. Z. Bailey, P. Carpenter, M. A. Carleton, O.

Wetmore, M. Wheeler, H. Wood
port

of J. E. Ebinger (339 numbers) in the summer of HlfiO.

During the financial depression in the United States beginning in 1929, plant

collection in Panama seemed to have sufTered greatly. However, in 1934 the Mis-
souri Botanical Garden assumed leadership in the collection of herbarium material
from the Republic. It is appropriate to give some data concerning the activities of

the teams of botanists whose collections were made from 1934 to 1947.- These vears

may be regarded as golden from the viewpoint of the Missouri Botanical Garden,
for approximately 10,000 numl^ers (^f Panamanian plants were collected, principally

in the Provinces of Chiriqui, Code, Darien, and Panama as well as in the Canal
Zone.^ The records indicate that Allen, working cither alone or as a memher of a

team, collected about 7000 numbers; about 4000 of these be collected alone or occa-

' Presumably no collections were made in the uar ytwrs of 1943 tn 1946.

'Tlie lack of ollicial records at the Missouri Bc^tanical Garden for the 19'^4 to 1947
collections made it necessary to examine hundreds of shevis to ascertain the approximate
numerical limits of the annual collections of the teams or individuals. Records of a kind
exist in the various reports to the Director of the Missouri Botanical Garden, published
annually in the BuUrtin of the Missouri Botanical Garden, as well as scattered throughout
various numbers of the volumes; mueh of the information concerning collecting in Panama
and accessions of Panamanian plants for the herbarium of the Garden is presented in
sketchy fashion; at times the data arc confusing, e.g. on p. 24 of vol, 24 (1936) of the
Bullctin^wi^ read that some 3000 dried specimens were ^'pnKured by Woodson, Martin, and
Seihert;* In exann'ning labels of herbarium material I found no indication that Woodson
collected in Panama in 1935.
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sionally with his wife, Dorothy Allen. This, apart from Standley's collections

mentioned previously, constitute the largest ever made in the Repuhlic. While

Standlcy colltK^tcd unicates and only in the general vicinity of the Canal, Allen col-

lected in multiplicatc, at the same time sampling more areas of Panama than any

other previous collector, with the exception of Pitticr.

The following is a list of the teams and individuals, sent from the Garden to

Panama from 1934 to 1947; it includes the numbers collected by these (dotted lines

preceding and following the sets of collection numbers suggest the possibility that

additional numbers exist).

1934_Dodgc, Hunter, Steycrmark & Allen nos. . . . 16501 to 16887

1934_Dodgc, Stcyermark & Allen nos. . . . 16501 to 16861 . . .

1934_Steycrmark & Allen nos. . . . 16877 to 17512 . . .

1935_Allcn nos 121 and 130 .. .

1935_Dodge & Allen nos. . . . 17293 to 17412 . . .

1935_Hunter & Allen nos. 1 to 782 . . .

1935—Scibert nos. 1-642 . . .

1936_Allcn nos. ... 42 to 147 .. .

1937_Allen nos. . . . 152 to 363 . . .

1937_Woodson, Allen & Seibcrt nos. ... 401 to 441 .. .

1938_Allen nos. ... 758 to 1315 . . .

1938—Woodson, Allen & Scibert nos. . . . 735 to 1918 . . .

1939_Allcn nos. . . . 1367 to 2088 . . .

1940_Allen nos. . . . 2111 to 2858 . . .

1940—Woodson & Schery nos. 1— 1031 . . .

1941_Allen nos. 2280 to 2649 . . .

1942—Allen nos. . . . 2768 to 2953 . . .

194G_Allcn nos. 3621 to 3686 . . .

1946_Allcn nos. . . . 4052 to ,5096) . . .

In the summer of 1947, the vast majorit}- of 5000 specimens collected by Wood-

son, Allen and Scibert were lost in a fire in the Canal Zone. Some of the 1947

collections of Allen were made with his w ifc. Noteworthy but disconcerting is the

fact that the label of Allen no. 1 {Paspahim conjugatum Berg.) is dated 1936, con-

sidering Allen collected in 1935. A. A. Hunter's few collections of phanerogams

are unnumbered.

In the summer of 1959, W. Stern, K. Chambers, J. Ebinger, all at that time

associated with Yale University, and J.
Dwyer of St. Louis University, collected

1222 numbers in Panama; for the most part these were gathered in several spots in

in Darien (Boca de CuIx^ PI Real, Pa>a, Cana, Yaviza etc.), with small collections

being made in all the remaining Provinces of Panama except Bocas del Toro, Los

Santos and San Bias. The dried plants served as vouchers for the great number of

wood samples collected. A few fossil plants were collected at Ocu, (Prov. Herrcra).

In the summers of 196)1 to 1964, as well as in Dec.-Jan. of 1962-1963. the author

collected about 3000 numbers, for the most part in multiplicatc. All Provinces of
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the Republic were reached at some time, except Chiriqui and San Bias. In 1060, J.

Hhinger collected 1165 numbers in the Canal Zone, as well as in Chiriqui, Code,

and Panama. James Duke in 1961 and 1962 made the largest collection of plants by

one individual since Standley's 7v)00 numbers in 1926 and 1927. At tliis time Dr. J.

Duke took leaves of absence from the stafT of the Missouri Botanical Garden and

under the auspices of the U.S. Army Research Office (Durham) at Duke University,

collected 3200 numbers beginning with number 3500. These plants, deposited in

the Missouri Botanical Garden, are for the most part, still unmounted, witli only

about one-half of tlie collection identified. Of the total of 3200 numbers, Duke
collected 1314 numbers in 1961 in the Canal Zone, in the Province of Panama, and

a limited number (nos. 4125 to 4259) in Daricn. In the following year, he made
important collections in Darien (nos. 4815 to 5490), including in the Rio Pirre

area (nos. 4955 to 4978; 5071 to 5105; 5185 to 5207) and on Cerro Pirre itself (nos.

5286 to 5383; 6588 to 6606), a mountain of over 1000 meters whose cloud-forest

summits had been visited only by P. A. Goldman in the middle of the 19th century.

The remainder of his collections were in the Province uf Panama (nos. 6501 to

6518), except for 19 numbers collected at the airport at Irandi (Prov. San Bias). In

1963, Dr. H. Tyson studying bats in the Province of Chiri(iui collected about 125

herbarium numbers.

The Panamanians themselves liave contributed little in terms of collecting

herbarium material; this is understandable, considering the lack of herbarium

facilities in the Republic and the great humidity and insect population which char-

acterizes so much of tlie Isthmus. In 1912 and 1913. two Christian Brothers from

the Colcgio dc La Salic of Panama Citv, Bro. Cek'stinc and Bro. Gcrvais made im-

portant collections in the vicinity of Panama City. Two other Brothers, Bro.

Heriberto and Bro Paul, in the early twenties collected in tlie Prov. of Panama,
and in the Canal Zone; Bro. Maurice collected in Chiriqui in 1938.

Half of the botanists from the Missouri Botanical Garden who pioneered in

studying the phanerogams of Panama in the golden years from 1934 to 1947 are

still very much alive today and professionally active. The deceased are: Mr. A. A.

Hunter, Mr. P. Allen, and Dr. R. Woodson; the latter as Curator of the Herbarium
at tlie Garden and Professor of Botany at Washington University, became tlie

*^Dean'^ among students of the flora of the Isthmus. Coincidcntly, Dr. Paul Stand-

ley, who competed with him for these honors, died in the same year (1963); even

more striking is the fact that Paul Allen died in the same fortnight. Mr. George
Pring, who made the initial visit to Mr. Powell in the Canal Zone in tlie early

twenties, is as vigorous as ever despite the fact that he is retired from his ix)st as

Superintendent of the Garden.

rr^

1 HP, Epn.OGUE

The future of plant collecting in Panama seems promising with scores of new
species, especially in families like the Rubiaceae, Piperaceae, Gesneriaceae, awaiting

discovery. Areas like tlie Caribbean slopes of the Scrrania del Tabasara of Bocas

del Torn, tlie soutlnvestern flank of the Azuero Peninsula (Prov. Los Santos), both
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faces of the Cordillera of San Bias, especially on the Atlantic side, the flood forests

of the 120-milc-Iong Rio Bayano (Prov. Panama) and the vast cloud-hanked

ranges of southern Darien (Serrania del Sapo, Sierra de Jungurura, Sierra de Pirrc),

spreading like fingers from the Colomhian border into Panama, are certain to he

richly rewarding.

The Province of Bocas del Toro has heen collected only by P. Allen, G. E.

Blair, K. Chamhers, G. P. Cooper, V. C. Dunlap, J.
Dwycr, J. H. Hart, H. von

Wedel, G. Slater, and W. Stern. Two inviting waterways of the Province, the little

explored Rio Changuinola and the virgin declivities of the Rio Terhe (Tararia)

and other streams, drain the loftiest summits of the Cordillera de Talamanca of the

Panama-Costa Rica border. The author's limited experience in the lowlands of the

Azuero Peninsula, at least in the Prov. of Los Santos, raises skepticism as to the

richness of its flora. On the other hand, the range of mountains forming a fortress

(except for the Tonosi lowlands) between the Pacific Ocean and the southwestern

part of Los Santos, is probably the most virgin botanical collecting ground in

Panama on the Pacific side. Probably tlie most accessible and fruitful elevation in

Los Santos will prove to be Cerro Cambutal. This mountain, 5000 ft. in elevation,

lies about 14 miles up the Arenas River and is accessible on foot from Arenas, a

village supporting a small air-field, less than 50 miles from Chitre (Prov. Herrera).

The maintenance of a U.S. Hydrographic Station on the summit suggests reasonable

accessibility. While the lowlands of the Province of Los Santos have been visited

only by two collectors (Allen, Dwyer), my limited field experience there suggests

that it is extremely arid and often fircd-over hillocks and pastures leave little for the

discriminating plant collector, except along the banks of the occasional streams.

Not far distant from the tip of the Province of Veraguas as it lies in the Azuero

Peninsula is the Isla de Coiba, Panama's Penal Colony. Presumably only three

botanists have collected on this attractive island (B. Scemann, A. Mcndez, and J.

Dwyer). In view of the restricted clientele of Coiba, the visiting scientist is ob-

lations. Coiba is potentially a collector's paradise,

although the prisoners scattered in small camps about the island, have extensive

clearings for rice, corn, cattle etc.

As suggested previously, most of Panama's Caribbean coastline is virtually

unexplored botanically. Its shores, receiving about 150 streams from the Cordillera

de Talamanca, the Serrania de Tabascara, and the Cordillera de San Bias, arc, it is

true, accessible by boat. However, the rougli w aters of the Atlantic and tb.e all too-

frequent shelves of coral in the shallow water are formidable obstacles for naviga-

tion. The recently constructed road from Maria Chiquita (a few miles from the

city of Colon) to Porto Bello open up a promising atrium to a village, which al-

though in shambles, is a historical aorta from which trails, older than the con-

quistadores, spread in all directions. Only a few botanists have collected on the

San Bias Islands (G. P. Cooper, J.
Duke, F. H. Elmore, I. Johnston, H. Pitticr). The

closely knit confederation of Cuna tribes controlling the area, while welcoming

tourists at special ix)ints, is not overenthusiastic about granting permission to

those desirous of wandering tlirougli tlieir forests.

Apart from the Province of Panama and the Canal Zone, the Chiriqui area

ixiregn
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has hvcn colltvtfcl more extensively than any other scgi-nent of the RcpuhUc.
Predictably few new species will he collected in the Chiriqui hishlands. In Central

Panama a network of new roads arc making more accessible little-known villages

in the low land areas. The number of new species along these thoroughfares, in all

probabilit}-, will be considerably scarcer than at higher elevations. One of the

most accessible areas near Panama City is Cerro Azul, a low hill Ivimi

hack of 'locumcn Airport; it has a rich and to some oxtoiit, unasscssod flora. A
paved road loading to Goofy I.ako near the summit continues into a gravel road
hurdered by rich woodlands; tliere at least 15 species of MrhsUmuiccac may be
collected without difTicultv.

APPENDIX

rHNTATivE List or Qjulectcirs or- Phankrociams in Panama'

Abbe, E. C.

Allen, Paul

Alston, A. H. C
Ames, T,.

Aiulersson, N.
J.

Arulrt^ Floyd

Avillos, Silvestre

Bailoy, E. Z.

Bailey, I.. 1 1.

l>aker, C. P.

Ball, C. R.

Banghani, C. M.
Battlay, George
Barrios, F. R.

Bartlelt, II. II.

Behr, II. II.

Billberg, Jnhan E.

Blair, G. P.

Bridges, Thomas
Brown, Majorie

]5r()\vn, E. F.

Calderon, Salvador

Carlcton, M. A.

(Carpenter, Frank

Celestine, Bro.

C^hanilitMs, Kenneth
Chardon Palaeios, C.

(Whickering, A. M.
CIiristophers<Hi, E. D.

Christie, W. D.

Chrysler, M. A.

('lausen, R, T.

Cook. O. I'.

Cooper, G. P.

Corman. L. R.

Correll, D. S.

Coviih. Alan P.

E

W

Gowell, ]. I'.

Crawford,
J. C.

Cuming, Huj^h

Dahlin, Eniil

Davidson, A.

Davidson. G. R.

Dodge, C.

Dressier, Robert

Duchassaing, E. P.

Duke, James
Dunlap, V. C.

Dwyer, John
Ebin^er, John
Elmore, F. H.

Ep|)lesheimer, Mrs.

Erlanson, C. O.

Fairchild, A. G. B.

Faull, J. II.

Featherstonc, Will

Fendler, August
Fosberg, Ray
Gaillard, D. D.

Ciervais, Bro.

Gillespie, John W.
Goldman, E. A.

Greenman, J. M.
Greenman, M. E.

Griscbath, A.

Hadamard,
J.

IlatMike. Hiaddeus
Ilalsted, Mina B.

I larlow, James
Harper, R. A.

I larrison, P. C.

Hart, John H.

Harvey, D. R.

Hayes, Sutton

Ilaynes, G.

Henderson, P.

Ileriberto, Bro.

Iliggins, J. E.

Ilitehcoek, A. S.

Hodge, Walter
Holdridge, E. R.

Howe, C. D.

Howe, M. A.

I Kinneuell, V, W.
Hunter, A. A.

Hutehinson, P. C,

Johnston, I. M.
Kenoyer, I.. A.

Killip, E. P.

Kluge, 1 1. C.

Knight, Denis

Koch, Alex

Kuntze, C. E. O,

Langnuui, I. K.

Lasscr, T,

Eeopold HI, King
Eindsav, Walter
Lipscomb, I..

J.

Little, E.

Liana, C^. A.

Longfield, C.

Lucas, Allen

Maebride, J. F.

Martin, G. W.
Mason, Charles

Maurice, Bro.

Maxon, W. R.

Mell, C. D.

Mendez, A.

Muenseher, W. C.

Miller, Gerrit

wi

and

M feel certain that with further research, particularly in European herbaria, the list

grow to well over 200 collectors. The collection of but one specimen (viz. James Wallace)
its dejiositiun in an herbarium entitles an indi\ idual to a place on the list.
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Nees, Luis

Nettinji;, Graham
Nickerson, N. H.

Ostenfeld, C. H.

Paul, Bro.

Petersen, N. F.

Pfau, R.

Piper, C. V.

Pitlier, Henri

Porterfield, W. M.
Powell, C. W.
Pringle, C. G,

Purclie, W.
Read, Frank A.

Riley, L. A. H.

Roever, W. E.

Rose, J. N.

Rowlee, H. E.

Rou'lee, W. W.
Seernan, Berthold C
Sinclair, Andrew

Stark, M. C.

Scher)', Robert W.
Schupp, W. A.

Seibert, R. J.

Sexton, Owen
Shafer, J. A.

Shattuck, O.

Slater, George

Smith, C. E.

Smith, H. H.

Standley, Paul C.

Starry, D. E.

Stern, William
Stevens, F. L.

Steyermark, Julian

Stork, H. E.

Terry, R. A.

Terry, M. E.

Tyson, Edwin
Valerio, Juvenal

Underwood, L. M.
Valentine, E. T.

Vestal, P. A.

von Hagen, Christine

von Hagen, Wolfgang
Wagner, Moritz

Woodson, Robert

von Wedel, H.

Wallace, James

Wallis, John
Warscewicz, Julius von

Weddell, H. A.

Welch, Winona
Wendland, J. C.

Wetmore, R. H.

Wheeler, Morton
White, Gene
White, Peggy

Williams, R. S,

Wilson, C. L.

Woodworth, H.

Zahn, Paul

Zetek, James
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Bixa, 109

*Boml)acaceae, 37-68
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1

Collectors in Panama, 113, 114, 116
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UwYER, John D., 109

Flora of Panama, list of families, iii
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Malvaceae, 1 1

1

Melastomaceae, 1 16
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1U9-117; Provinces, 110, 112, 113, 114, 115

ROBYNS, AXDKH, 1, 37, 69
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Index to Latin names included at the end of each family.
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